INSTRUCTION MANUAL

Pyranometer MS-80SH

ISO9060: 2018 Class A

'Fast response’ & 'Spectrally flat’
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2. mportant User I nfor mat

Thank you for using EKO Product s

Wer ecommemaaedli ng tphprsomanhoal nstall ati on Kaenedpe mtgpheu alt i iom
asafe and handy pl ace fFoor whneyn equueers tiitoniss, npeleedaesde. cont

2-1 .Cont act | nf or mat i on

EKO INSTRUMENTS co., LTD.

Asi a, Oceani a
. EKO I NSTRUMENTS Cc¢
www. eéknestrument s. Tel #8[B]34 66973
) 1-2 18, Hat agaylkhu Sh
i nf o@erksot rument s. Fax+8[B]346697 19

Tokyos;00r®21 Japan

Europe, Mi ddl e East, Africa, South Amer

. EKO I NSTRUMENTS E!
www. eéknestrument s. Tel #3D]70 3050
Lulofsstraat 55, l

2521 AL, Den Haag,

sal-es@ekastrument

North America Region

) EKO I NSTRUMENTS U¢

www. eknsst rument s. Tel #1 40787 751
) 111 North Market <

s al-lessa @eiknost r ume n _Fax+1l 40787741
San Jose, CA 9511¢:

2-2 Warranty and Liability

For warranty ter ms aontatt EKO Instrumentsmmnyeur dispitbuterdos farther details.
EKO guarantees that tthlreeuprtoodneat hdaesl ibveeerne dt etsot ed t o ensur

published specifications. The warranty i ntchleudperdo diunc tt hhea sc
installed and used according to the instructions provide
I n coafsrey manufacturing defect[s], the defected hpoawetvfesr], w

t he war rbaen tviofiwdi | |
0 Anwodi fication or repaBKOhaasr bieeen mpemseobiyel
U The damage or daedeaxztr ésgunlcausfpetchd iamat ii mmsscrond taii mresd i
the product brochure or instruction manual
The warranty doesowbhgapply to the foll
0@ Spirit | evel
a Di scoloration of the pyranometer body, sun screen,

function and performance.
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2-3  Abouwthlkenstructi on Manual

Copy Rights Reserved by EKO |I NSTRUMBEWTS eC®.r, plaTrh.s o Malkih
without permission from EKO is prohibited.

This manual wasAu.@,2@2d:

Version Number:1

2-4 Environment

1. WEEE Directive§002/96/EC
[ Waste Electrical and El ectronic Ec

In August of 2005, the European Union [EU] implemented the EU WEEE Directive 2002/96/EC and later the
WEEE Recast Directive 2012/19/EU requiring Producers of electronic and electrical equipment [EEE] to
manage and finance the collection, reuse, recycling and to appropriately treat WEEE that the Producer places
on the EU market after August 13, 2005. The goal of this directive is to minimize the volume of electrical and

electronic waste disposal and to encourage re-use and recycling at the end of life.
EKOrpducts are subject to thEKOVEIEES tDhi aseelt & bveel e2d 0i2t/ 9 6k rEaCn ¢
products with thiegWEEEN®y sald elritn our customers that produc

be disposed of in a landfil!]l or with municipal or househ

I f you hav&K@QudaolBabdbededeéd el ectrical or electronic prod:i

di scard these products at the end of their useful life,
muni ci pabi sMasgieng of this product correctly wildl hel p sa
negative effeewstbnahdmahehenvironment, which <could oth

handl ing.

2. RoHS Directi ve 2002/ 95/ EC

EKO I nstruments has completed a comprehensive evaluation
Directive 2002/95/EC regarding maximum ceswmktht rpatoidounctsa
manufactured using naw maneénmial anyhat ddhe restricted su
Directive 2002/ 95/ EC at concentration |l evels in excess o

or up to levels allowed in excess eofRotHiBe De reacnd eret R&Ht0i2d M
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2-5.1 SO/ I EC 17025

EKO I nstruments Co. Ltd. calibration | aboratory is accrec
to perform pyranometer and pyrhel i omeetgeui rceareinkkrsatoifonlsSa/
which are relevant to calibration and testing.

Based on the applied calibration methods EKO provides th
international standards defined by | SO/ I EC17025 [/ 9847

[Certifi©dR2 vmw. djlil3dgbs. com

| SO/ I EC17025 provides a globally accepted basis for Il ab
technical requirements. Wi th calibrations performed at t
t o:

- Clearly identify the applied calibration methods and

- Be traceable to the World Radiation Reference [ WRR]
| SO984L@ ! i bration of a pyranometer using a pyrhelic
| SO984L7%l i bration otfferf ilky dc pmpamiosnen to a reference
| SO90X%al i bration of field pyrheliometers by compar

- Obtain repeatable and reliable calibration test resu

Our clients wildl obtain highly reliabl e daAcearedieglabusi ng &

regularly re-examined to ensure that it maintains the required standard of technical expertise.

EKO | NSTRUMENTS-RYyO.anoLieB.@$HMstructi on ManualPgMer. 1
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2-6. CE Decl arati on

o Ko IMPORTANT USER INFORMATION

C€E

DECLARATION OF CONFORMITY

We: EKO INSTRUMENTS CO., LTD
1-21-8 Hatagaya Shibuya-ku, Tokyo
151-0072 JAPAN

Declare under our sole responsibility that the product:

Product Name : Pyranometer
Model No. : MS-805SH

To which this declaration relates is in conformity with the following harmonized
standards of other normative documents:

Harmonized standards:
EN 61326-1:2013 Class A [Emission]
EN 61326-1:2013 [Immunity]

Following the provisions of the directive:
EMC-directive: 2014/30/EU

Date: July 13, 2022
Position of Authorized Signatory: Manager of Quality Assurance Div. Iran
Name of Authorized Signatory: Minoru Kita

Signature of Authorized Signatory: /)7‘. W

EKO | NSTRUMENTS-RYO.anoLrieB.@$HMstructi on ManualPgBer. 1



3. Safety nf or mati o

EKO Products are designed and manufactured with consideration for safety; however, please make sure
to read and understand this instruction manual thoroughly to be able to operate the instrument in the
correct manner.

Attention to user; please pay close attention to instructions
accompanied by this caution sign.

High voltage is used; please pay special attention to instructions
accompanied by this high-voltage warning sign, to prevent electric
leakage and/or electric shocks.

31 .General Warnings

1. Setup

UG The installation base or mast should have enough | o:
the pyranometer securely to the htameée dioms mepsimekgnd t dr d o

t agal) eaar t hquoatkheenre k p eecvteendt s

U Make sure to install the instrument and cables in a

a I nsert the output cable into the connector port on
Push the conrtédetckr tion ,makred sure the screw is tight.
enter the unit and cause it to malfunction.

0 When connecting this product to a measuring instrume
ground dahMS80M NGO se may be included in the measur eme

0 Al though this product is tested to meet EMC Directi

i ts pri mary specification/ performance wha st russnong 1

el ectr omagreetiisc gemerataeadmpl e:

OutdoorHi gh voltage power |l ine, power receiver/ distr

I ndoor: Lar-gieze chill er, |l arge rotation device, mi cr G
u Do not wuse tehnivsi rposwridenctde ¢ oir r osi ve gas, such as ammon

are generated. It may cause mal function.

u Do not iamsrntéd kelp to resultti magyalkcudemapééluinegi on

corrosion. Whaemr i@asitsaklalbifn g aimage, malhfeolsuowi @ mea&eu
1 Wrap the cofinechgrtawpeh self

2. Change theabbktngcsewemate of al uminum

3 Run the ophhbeé¢sei al pi pe -rtersei astteadn twiptah nstanlstu phatas nm
4 Periodically clean.

u Do not use thasadwsmremeintomnment .
u For proper grounding use the original cable provi de:ct
a I f the cable amwd srhaifrorurmiett tameg damaged by birds and

and the mait by wusing:

EKO | NSTRUMENTS-RYyO.anoLrieB.@$HMstructi on ManualPg$¥er. 1



Reflective tape

Repell ent

Cabl e duct

I nst eslpliskreg bi rd

heetsdiammg be chan@®&48wit hUSBeconversion cable and de

=4 &~ W N R

2. Handl i ng
a Be cawkdéml handl i ngviitrms tgl smeBStdooareg ntihmpsacptart may dama
gl asscoaudadusey i njur
U When carryi-©@ mandelMSwistchr eteme asurmched, al waptshehol d
bott om. Hol di sgrerhypaahe ®mamw | ead to draomppirom t he s

suscreen.

3.Signal Cabl e

0] Make sure tosiggmalndcVhiidee grounding i s insufficient
measurement error due to noise, but also cause el eci

i Check the voltagge cainfdi etdy ppesweaf supply before conne:
i mproper power supply is connected, it may cause mal

it Use this ina@rumefnuseviadinnected to the power supply
t he f llsaercguer r entt il otwgdm gp o wema g ugQ e hhegeraattpeot ent i abl y | e

internal damage amfd .tfhe eel ectroni cs

4 About48S MoRbBe® nnecti on

0 This producomsuppoatison #dBBodhbhst REURS
a It is recommended to use the optionaBO0BK® aoRCerter
a Dependi ngUSOBRS4 &% conhypeen eaddit eir ainaneets i (st @Pa n/d rp u-1 |
up/ gwlwin r € $i§gtsorr equired for proper communicati on.
0 When conneR&4i85 ( MRTWunssteri pher aan daedvdiictei onal ter min
(120q)d/ o-uppalolwin r esig9itsorr g pwWBiOr ed f or proper communi
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4.

nNtroducti on

EKOO6s new g en etheaMSi8dbrokesttee nue®of traditional pyranometer architecture. The innovative design
was inspired by the combination of latest technologies and state-of-the-art thermopile sensors, enabling a breakthrough
in unprecedented low zero-offset behaviour, fast sensor response, high accuracy and over time measurement stability.
The MS-80 remains a class-leader for ISO 9060:2018 Class A solar sensors today. It offers several advantages over the
competition to perform the most accurate irradiance measurements against low cost of ownership. The compact sensor
with single dome is immune to thermal offsets and integrates all value-added functions to reduce maintenance. The MS-

80 pyranometer also no longer has a drying cartridge, with silica gel instead used inside to keep the sensor dry.

For the MS-80 series a range of accessories is available (MV-01 ventilator and heater, cable extensions and albedo

mounting plates).

MS-80SH unique properties:

Dew and frost mitigation Th e d o me t e = ¢ tedoaps dew and frost build-up on the dome. The dome heating
function can be switched ON/OFF as needed, and when ON, the temperature of the glass dome is 1°C to 3°C higher

than the ambient temperature.

IEC61724-1:2021 Photovoltaic system performance - Part 1: Monitoring requires for Class A systems, the effects of
dew and frost accumulation on irradiance sensors shall be mitigated for locations where dew or frost is expected during
more than 2 % of annual GHI-hours. To meet this requirement, MS-80SH has the dome heating function that mitigates

dew or frost build-up on the glass dome.

LLong term stability The long-term stability of the MS-80SH has been optimised thanks to the sensor's unique design, low

sensitivity degradation properties, and enhanced airtightness..

Fast detector response The MS-80 series is based on the latest thermopile technology, with a response time of <0.5sec
@95% or <1sec @99% for all models (ISO 9060:2018 Class A, Sub-category d-ast responsedand &pectrally flatd. Such

a response time is suitable for measuring rapid changes in solar irradiance.

Excellent temperature coefficient The MS-80SH has an extremely low temperature error in a wide temperature range

compared to most conventional pyranometers, and it provides linear output against solar irradiance.

Lowest zero off-set The MS-80SH has the lowest off-set errors compared to conventional pyranometers with a double-
dome, additional ventilation and heating system.. The combination of the isolated thermopile detector architecture and

optics keep the sensor in thermal balance within variable atmospheric conditions.

Warranty and re-calibraton Uni que i n ,t htMS8n@BHrhkaeats yearr anty and 5 year rec
calibratdoe per i me gorsieabi | ity of the detector.

| SO 92®UWMBent ernati onal fiordupsytrrayn csmeatnedrawads asevi s6edtionthe 2n
Al ong wi t hn pylriasn ormeviesiso are cl assi fi edCl|iansis@ClAdes@Gd Bfa s&am&@ hi gh
fopgyranomehar smeet the response ti medarsd g @sptmeletsdaldet ifvia
cl assi ficadt agdtsMdB8 0SiHaCl ass A pyranomet erc attleagte gqnuei ertesndetahses sf uob
r e s pedanns@ p e cltjri@al t
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4-1 About t he Pyranometer Ser

EKO pyranometers can meet radui rpeasesittsl,e rammliingatfi mam P

measurements to climatology research and materi al dur abi

The MS-80SH, with dome heating function, offers excellent durability. The sensor is airtight and can be deployed

with little maintenance since the desiccant is incorporated inside. Solar sensors are applied outdoors, hence the

black surface of the detector, optical components and sensor mechanics are constantly exposed to solar

radiation, temperature and pressure differences. UV radiation can be harmful to materials, leading to irreversible

changes to the chemical properties of substances. In the case of the MS-80SH, the detector is totally isolated

below the sensor optics surface, which is sealed,and canét be affected by a high do

pressure differences.

During production and inspection, the directional response and temperature dependency are measured and
validated through a measurement report that comes with each sensor. Besides, EKO provides a unique
calibration service for pyranometers compliant to the international standards defined by ISO/IEC17025 / 9847
[indoor method]. When an ISO/ IEC17025 calibrated sensor is purchased, EKO provides a calibrated sensor with
a consitently low calibration uncertainty. Our accredited lab is regularly re-examined to ensure that it maintains

the required standard of technical expertise.

A setting report is provided with all parameters which were set and tested during manufacturing (current range

settings, digital output communication settings).

In case of the MS-80SH, the combination of optional MV-01 [ventilator + heater unit], further reduces the dew
condensation and accumulation of dust and snow on the glass dome by continuously blowing heated air. The
ventilation unit with heater is recommended when the sensor is deployed in locations with a high-chance of
extreme condensation, snow or ice.

When using the MS-80SH in combination with the MV-01, the dome heating function of the MS-80SH should be

switched off.

EKO | NSTRUMENTS-RyYyO.anolLrieB.@$HMstructi on ManualPg¥er. 1



1.MS8 013

MSB80SH features smart sensor technoRdgfhyfandnonbotpdt di ap:
selected, which is a great benefit for systemhisategwator
Smart tranedudeernal temperature and humidity sensors an
di agnosThese internal sensors wild.l help the user to moni
to ensure proper installation and maintenance practices.
Up 3l mart speenrsoomsecMasberconnected in coeaveetwor ketiThegsi

changed using 4886 bpUBBnabnR&rter cable and the configur

Category of ISO9060: 2018

d-ast response and spectrally flat pyranometer of class Ad

Key features:

1 Response time [<0.5s@95%, <1s@99%]

1T Excellent temperature respons-20owéd+a0Owide temperature

1T Low offset characteristics

1T 5 Year warranty and recalibration period

1 Outputs (Modbus 485 RTU, configurable SDI-12)

f Low power consumption

T Wide velupapdgeg i nputobD@mhgBorhe heating functiWwhC+g(per ates f

T With-ibwitlotldens/or to check the sensor position over ti me.

T Temperature and humidity sensors to monitor the inside
drying( figleinca gel) inside the pyranometer body.

1 Dome heatiderf drew iaod frost mitigation

EKO | NSTRUMENTS-RYO.anolLrieB.@$HMstructi on ManualPgV¥é®r. 1



4-2 .Fi elpdla cati on

ThMMS80SWi shartnt efr Heséedmad t he sol arntenke gyseadiustdiyfbf er ent
PV research, pl &rCtADmAo r(iStugreirivda sddmd aCAa oo i ntsoylsing&md# S

80Kwi th digital (M@dbesanRDE UusBDI i n a omuwlimbipi g en samrg erodPtViw o
pl amthei. gdi t al sensor canwbtthdM&8s0 yusensi ganedonnect using
and OHibid; a custom built prograimenedacelesped oby hEKONnt e
custom s etdtaitmmgso,n dmrd adi ance, humi dity, internal temperat
al so be acquired when the pyranomegeger i di gionmalecsedi alhr o
Each pyranosmewre rurhiagu & tcno nanudnriecsast.i oThi s way mul tiple pyra

in a networ k.

TheMsS80buil ds on the revolutionad&Ol bogyadddiireg iorftagirhndangrdic
users remote visibility over body temperature, internal

performance without the need for reggalrar eghlay s itaenadtnitaehrendad ¢ .
di agnoasptaibci,ltch®iS@ 85I an | deal solution for compl ex networ k

monitoring stations with restricted access.

4-3 Appl i cation to the standa

MS8 Omo d ea rspu a leidf t o b e aunsye da pwpilihhcienhi oef er s t o an internati

t o:

- 1S09060: 2018 Fast response and spectrally flat pyranometer class A (Pyranometer classification)

- IEC 61724-1:2021 Class A (PV monitoring system requirement)

- ASTM 2848-11 (Test Method for Reporting Photovoltaic Non-Concentrator System Performance)
- WMO-No. 8, seventh edition 2008 High quality pyranometer (Meteorological system requirement)
- ISO/TR 9901:1990 (Solar energy field pyranometers recommended practice for use)

- ASTM G183 - 05 (Standard Practice for Field Use of Pyranometers)
MS-80 models comply to the international standards for calibration and traceable to the WRR:
- 1S0O 9847 Calibration of field pyranometers by comparison to a reference pyranometer

- 1SO 9846 Calibration of a pyranometer using a pyrheliometer

- 1SO 17025 scope of accreditation

EKO I NSTRUMENTS-RYyO.anolLrieB.@$HMstructi on ManualPg\ldar. 1



4-4. Package Contents

Check the package contents firsits mndét ipdedmessiongapar EXOo

Tabl-l. 4PacCloamge nt s

Contents MS-80SH

Pyranometer

Out put Cabl e 1

Suldcr een

) Not included
I nstruction Manua
[ Pl ease downl oa

in the pa
d from EK

Setting Report (3)

Cal i bCanti iofni cat e

CosiRespoRsmort

Temper B pered Rep gr t

Quick Start Gui de

Fi xing Bolts [ M5][ Bxo2l t Leng

th: 75mm]

Washers [M5] x4

Nut s [ M5] x 2

(1Mh MS8®H, standard |l ength is 10m for both
your application needs] please contact EK

2 Details about the se®ting report, see

Cc

sigamad bpmeet
O or your | ocal
appendi x A

EKO | NSTRUMENTS-RyYO.anomeEB.@8HMstructi on

ManualPg\er .
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ng Started

5-1 . Parts Name and Descriptio

Each part name anaradetssc rmabiend fbuenlcotw.o n

MS-8 0 SH Tabl-le. 5Part s
[ M8 0 SH]

Parts Name ‘

A. Di ffuser

B. Gl ass Do me
I C. Detector

D. Body

E. Sudcreen

F. Levelling

G. Cabl e, Con

H Spirit Lev

. Knurling S

J. Detector

Temper aSeas e

K. Int erTemper a

Sensor

*Signal converfe&rGHIS built
FigufLle Pyranomet e[rM&P@A8H]s Name

EKO | NSTRUMENTS-RYyO.anolLrieB.@$HMstructi on ManualPgVI&r. 1



1.Gl adosmeQu ardit zf user

A glass dome creates a sealed environment for the detect
EKO pyranometers is only tr ans p alrheennbindtianmofthe glaks darheiaodn e mi t t

the Quartz diffuser give a 180 degrees field of view and cosine response.

2.Det ector

The thermopile detector, which is the heart of the pyran
sol ar irrddisanaoe.splomese detector has a | ¢éWemnetneprem asttuarbei Idie
3.Suscr een, Body

ThMS8 BHhaa saumnreen tanpr exebaokdsyi vieemper ature increase gener

Weat hersi snearmtt s are used to reduce the effects and degr

windbl own dust.

4.Spirit | evel

The integrated spirit |l evel is used for setup and maintai

*Pl easeDaperding on the opethladbnlgeeemeanytrucan rmeynftd, icshaep pleawv e |

gauged hlei quiisdsi pateser Ehee adifracdlee omay, or cracks may occur

5.Dryi ng agent
Encl osed drying agentdsy ikneseipdiettdtremal semsnpoamadrs ofiyntghper ey

condensatiuom di ty inside of the glass dome.

6.Cabl e andnGakiter
Th#MS8@HIi shi ppedl amiet-eo®mgt put cable as standard?*.

Durabl e materi al s ar ®a hdseendn efcotro rt,h ea ncda bplien aredd mi nal s are a

for easy coatdattailomgguéet ht er mi nal bl ock.
* | f |l onger cabl es, round ter mi ncaolnst aocrt fEoOKr(k |tnesrtnri unnael nst sa roe
[ Al so see [7.-4Sphcitcéssation,Lirst] for optional items.]

The connector shwiug BH tbei mg ott exrd ewdh e n stsheed p ynr caarcermekt eorif t I8 a

damage.

EKO I NSTRUMENTS-RYO.anoLrieB.@$HMstructi on ManualPgVer. 1



5-2

I n

of

Th
ob

Th

S u

s e

1.

1

2)

3)

.Setup

order to obtain high quality measurements from pyranor
the instruments have to be considered. Al so see the Qu
e i deali nmgo wp oasp ytriaomo nieotrer i s a | ocation wdhfiicdaw hwist lmo dtul
strugstutclonas buil di ngss], tlreweyv era,ndi tmominghati nbe Thdifeéfcade,
practice, it is ideal to install in a position which
e setup location should be easi l[yl aascsc eb@mmdi eanfdora vpod rc

rrounding towers, pol escolwalhdag @ermnbirlelf b @zt ds owiatr h riadii @t
strong physical i mpact to the pyranometer <can | ead t (

nsi.tivity

|l nstalling at Horizontal or Til

Check the installation base where the pyranometer has

with the appropriate pitch. The piitnchmmi zes of the fix

Tabl-2 %ixing Hole Pitch and Bolt Size for Pyranometers

Fi xing Hol

Fi xing Bol

Remowng stulme r een

The sameen can be removed by | oosening té&ei Kndirrl eeontgil csrc.|
*When carhe¥sBOBwi talkuscreen attached, al ways hold the |
Hol di ng orslcy eteme mawn | eaa g e@n doro pgaswaliyr e o mder sem.

There are two ways to setupi ndlgi.ppggyd anometer (Horizont a

I nst alnhiamg zppst ali on

Setup the pyranometer with the signal cabl e connect ol
hemi sphere, the connector should be orientated North,
orientatkdj $sutthhe pyoanbpmerteael posathon by using the 2
air bubbslpei riinvhtiHeew etnani pul ating the |l evelling screws.
the air bubbl e iTshe nsetnhsei tcievnittrye (ofi. ritdh ¢/f brarth)el e ywv iaalo mieg e
|l evell ed properly, the pyranometer readings are affect

spiriandeackjlust the pyranometero6s position if necessar

Instalahihgchitned angl e

Af ttehdS80I1B5i s adj mabbedzboat aln Ipeovse Itlieodn s ur faactei,| tiends tnaoluln ti t

EKO | NSTRUMENTS-RYyO.anoLrieB.@$HMstructi on ManualPgVl&r. 1



4)

When i nst glylriamgp metleer not remove the | efethenpgefvecet
feet are remowcecuce iadfofmhegtus tvml ues due to the ther
mount ilnagtoeap t he dew frost mitigation effect may be
t hmounting plate

I'n the thMS&0Kf it is possiblne\tﬁqu -
tiilntf or mati on obt aimigdtsi t 0 mn tXhe ot It ____:_3__)_(__

sensor throughThHVeoddess RITUposition

can meeasured in twoXd) ¥ferent pl S .
YOS \=E Y

<Tilt (X dxB8@)to 0)-18Mg (0 ta
<Rol |l (Y dx8E)t>o 0)-18®d ( Figure 5. 2A8MWi0ttp aanngd e( O
Rohhg(tle80 to 0U) ai

The tillanglaeerokl ative to the calibrated X and Y axis
and Y6. When the sensor is positioned intihe |lamgileepl a
X andoYredpmpdmhe of installation X6 and YOo.

The pyranometer connector i s an ianprorrdsamdinidee fXea en

axis reference plane.

For setopi zont:alSetlmmet he pyranometer with the sic

the nearest Earthodés pole. thetbenMNectbohrr ahdelmd s p
North, in the Southern hemisphere, thdfcdrmreecactadhd e
not oriented t o t he near est pol e, it does not a

measurement refleodfbheheotirkespanding sensor posit

For satupg nclinedepuand he pyranometer with hei gnal

installation pl aftifgoureBe (8Mlden Yibhe sersor is not al i
rodY) measuwroeesenht refl ect the saeagl R2CXOrantd YO

-Y T+ Y
sy
0 +X
FigueB %ilt and ro Figuk€ %ilt and roll angl
correspomafiarge n e corresponding to

Fasten the pyranometer [tnoct]mehald pse swihtetesitutbeacXk ol ttshe p
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2.Settidogneofheating functi on
1) Thenitial setting of the dome heating function is ON.
To obtain a high condensation/frost reduction effect,

I't takes about 3 hours f owre tahfet aro mewitteantpierat@N et teo cdm

Fopowsemving use, pl ease set it to OFF.

The dome heating function can be switched ON/ OFF

Hi bi

by

t

Thedomeeating function can be switclhned®@N/tGREHEEATIONG t

sSscreen.

ModbRFU]

ON/ OEBn be switched by directl yt hd&S®&0SHIi hgomhéhkentenha

usi ngdA8BS communi cati on.
Register nunmbetr :v al5ule: OFF = 0, ON

[SD-L 2]
ON/ OFF can be switched by sending the
SDL2 communication.

Transmi ssi on c¢ dnmtaTood O MOEFTOI=!

f b hNMSBWi SnHy ucsoi nmnga

EKO | NSTRUMENTS-RyYO.anomeEB.@8HMstructi on
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5-3 . Wi ring

To extend the cable |lifetimeexmagkedsuoedithatttsenchbyles
cable through a cable conduit. Cable vibrations wil!/ pot
that the cabl e doeisn nioiheBExwiosgr er ofmmatldlee stiogneaicessi ve el
emi ssions can cause noise in (tthe acwthp et shiognd al bas | weleld. a’

a potential souCrei yge,neswdh nggs Eavn AC power supplnyag. high v

1..Ground connecti on

<MS 0>
The pyranometer housing is connected to the shield
wire to the ground on the measuring instrument si de

Do not connect the pyranomet er thweuosiimtg dgroo wmduandd i f
a noi se.
MS8 013$

AT

/ AN O

Cabl e wihi &

Measur ement

D O
)
- . O FG
e s €O NN EC T the shield wir
— . ) £
. W the measuring instrume —
Measurement instrument side

Fi gb5BMS80Kground connectio

2Wi ring procedur e

Connect the outMSB80Ktabkett bheheut put cable into the co

the sensamdviutsitt cl ockwi seake duwarsa egh@cemnevct or all the w
A 1Yf the connection is | oose, water can enter the u
2Secure the | ength of the cable to avoid it from b

3Connect the power cable grounding wire to prevent

EKO | NSTRUMENTS-RYyO.anoLrieB.@$HMstructi on ManualPgVee&r. 1



5-4. Conn eoaoast |

The MS-80SH features a digital smart processing interface providing advanced measurement functions with 2

different industrial signal outputs (Modbus 485 RTU, configurable SDI-12,).

Tabl-3 ®yranometer output parameters

MS-80SH

OQut put parameters

Modbus RTU SDI- 12

Il rradi ance

Temper atur e

Tiddasi ti on

Al erts for abnor mal

Rel ati ve

humi di ty

Al erts f odo mkbenactoiimdgle pyr ang

Sensor informati on

EKO | NSTRUMENTS-RyYO.anomeEB.@8HMstructi on
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1.Di gi t al OutRpTWt SIDodbus

Th#MS8O0Kcan wotrvko idni gi t al out put mo de s, arneds pERMoidwaRITW Mo db
output is set -id defpudelcatthbesdPih t he Hibi software.

PC connectiBmY(Modbus

EKO can proptdenappamded USB converteraPfCor Thenune
cabl e is needed for setup, sensor di agnostics

Depending on your region, the optional converte

i To protect your equarmpdnestr dego,m thtoe sehi el d wi
connected to ground at a single point. I f it
be damaged.

it The shield wire of the cable is connected
pyranometferanidt el the enclosure.

0] Be sure to connect a fuse, as this may | ead

Fomyaonverter withorscopeew oteeiremeisn atlhse 4 wires of the sensor
wi cel bor t h4e85RS o USB ¢ on-§)eSrotmer c(ofniveurteer5 cabl es provide a
t heSB port, in such case no adidf tdiobmieselatp owe rfdBBvyhpeloy tihse r
internal settings of the Ipyramymetther acaes el g Lhraddidt i c
the power terminals to a DC power supply [8 to 30ppy We

line [+] for over current protection.

Fuse [P
o B — O+ POWETr S U|ieiiirinninininnnnn,
V rown O DC 8 to
™ White =l
......................... ,,. Blue OGND
— Os RS485/U

Bl ack 5 Conve Tl PC

. —=3 Shield _

*For st¢a@ammeni cati on, pleast =

the power supply and the Gt

Fi gbde How t o c8Onid( eMotd IRIIY

Depending on the <converter t gpee aoodommuersd gl tpdR:
converters may notewomi haproperibBgirefupredent ref
the end of the tRPud&uhp ndmsdigpour Ilrierssdred massary to kee

| evel constant when the transmissi.on |ine is in

EKO | NSTRUMENTS-RYyO.anolrieB.@$HMstructi on ManualPgV2@&r. 1



Datlaogger connediTiVon ( Modbus

Connect the 4 wires of the senscool ocoarbtl e8BR Sclo mmlhe i cat i © & p
the Hdagger master and povwppConsnueel yt ueipovywéi gueremibnal s t o

30 V]. We recofmmeerd|[Do54A%3eta the DC power supply line [+
Fuse [0
P = O+ Power supf .
o DC8 to 3
] /_’ \\ Br ow |O'
7 \ Whi t
| .

Bl ue
O"' Data | ogp
LO- RS485 ModHQ

Fi gbbe How t o MSB8rOHé 10 d IRTERS485)

Th#&S80bcahe configured withd®5 aMoRUIBUED mmenisoat iR&pP Blot wor k
senspers oneckhMasberconnectedwiand deumisgulmedarmsist i pl e sel
t he senmeseodr st o be configured acco#A@bogfitgsthbridardsmmemdid
figugde 5

Theassmter repr esleongtgsi ntgh ed edvaitcae and sl avetshMS8PKleseat hdevgee
devices in the Gamesntmmtnwori kvatdefent he s IMowe BREQE otnneuni cat i ol
input mafst@hnenect qiernl@iOomets iastt otrhe end of theTkommaanteratd ow
may have an integrated fuer mpudiabtwino m ersd sitsotresr. drfd apwl Ic o mmu

apply those separately.

— + Pull up

RS-485 (+)

@
+ - RS-485 (=)
Terminating Pull down Terminating
Resistor Resistor

o

Figsb6.€ommunicati on CMadbews i PTMU wi t

Applegramimati on (egpstabd)yTylp2ioc atlol y, refl ections

in a receiver misreadi ng iloongipc elveewnelss .r eHrl oepcetri otn

Applylup anddwrd Ir es(itsytpoircsal | yq )a8\8( etss a8y%0 t o keep

constant when the transmission |line is in a hig

EKO | NSTRUMENTS-RYyO.anolLrieB.@$HMstructi on ManualPgVdr. 1



Communication errors may occur depending on the

connections. In phapacaseakR$PhPi khpo oasrteepre adrer .
Communi catilemsprmaly occur if-l1Modbesused &DIthe s

Al though a surge protection board is embedded i nsi
exceeds 10 anmppraodpdr iaant e SPD or the | i ke to protect

Il ightning sulrOges (see A

Using Modbus RIT2U atndt hSeDlsame ti me may cause comr

EKO | NSTRUMENTS-RYyO.anolLrieB.@$HMstructi on ManualPgv2er. 1



Datlaogger connle2c)ti on ( SDI

Connect the 3 wires of the sensot boabhe2 8Ddimmthiecabiroesipoed
dattaomgger master and powgCosnpptythei powergtesempmlay s[ 12 ¥
We recommend to use a fuse [O0.5A] to the DC power supply

I nterconnect the pa@REA)sbhpmley (

a Communi cptolminems may oc &Tthnidf -3NRd dabrues used tamet he s

a Al though a surge protection board is embedded i nsi

exceeds 10 m, add an appropriate SPD or the |ike t

Il ightning suroges (see A

Fus[ed. 5

T
- F=—1O+ power su [ :
P amm— Brown DC12V :
5 N 19-
| s TS
| |~ Bl ue L O+pata collec
T - SD-L2

'.......S..I:]..i...e..l...d........................1. ....................

Fi gb7.e How t o c8O0iH( eSdLtl2 )MS

Th#&S80can be configured wi-lt2hicnonmumuilctat isoemGnoeri wsoDd k o f U f
sersessors can be connected aadidméedFws(siagmad twipl B & euwnrmsic
the sensors need to be configuSbeldx acfciogudi agi ¢ $thandarc
in fi-&&yMake 5sure the cable | ength bmdstbem| ehe tbaneéDimn
Thehisecladorhiest be ctomnteltd ,@odired wn dissnay occur .

(*) When connet2iogmmthiecatSDobn devices, the upper | i mi

DG12V+

SDL2 Dat

Master

Ground

FiguBe Gommunicati onSOdm@necti on with

EKO | NSTRUMENTS-RYyO.anolrieB.@$HMstructi on ManualPg28r. 1



2.0ver vi

ew Wi

Tab®%4&CabCel CCodes

re

Modb RS U

assi

5vDC+§or
8t o 30VD
Vcc GND
Whi t)e ( Vcc GND
/ RS485
Blue (1 RS485 (4 SDL2 Dat a
Bl ack ( RS48)p (
Gray (-
Shield FG FG
(o meeaht i ng function is not availabl e

Fi gsB.€onnector

Eac h

number

if n t mEMBMEr

cormempemds At. dab

when

gnment s

operating

EK O

I NSTRUMENTS-RYO.gnolmeB. @8 HMstructi on
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5-5. Measur ement s

l.Data | ogger setting

The ostpabyranometmeasured by a measuring device such
is measured continuously, it is recommeanedmd ytd ouge card
over a | omgdar fpsmrotopdrmcess t he measurod mdrhte [Pagrpeemedtineger
on 6ehresor whitphtwset, behe data | ogger shouwlsdilgpgudcpaupta bl
type.

Fotrhe -8MSSWi dhgotuwaput , Mo d bourSD-UB,5 tRAldb gcdgpetra s houl d have t
Fotrhe -8\W0SStHHhe i nput range, resolution and i mpedance are

any meteorological loorggenrdustrial type dat a

When configutbggethpadamaters, the sampling rate and d
right at the beginning of the data acquisition process
the EKO pyranometers states threy amoumeaoli 95 %eof whh e hf
value. 1t is also possible to defliprg.aThBBs2% mesponsea
by the Wiysmb3Iti mes smaller than the valulklSamplicidpiredt &
pyranometers USosmablreEKODhppranometers, the sampling r

the data | ogger systems should nol. exceed the values a

Performing averaging and/ or i nt engeraantiinognf udf tnoe a seu.rge.me nr
vol ume or to nsepeetciappcl irceagtuiiorne ment . Note that shorter

averaging/intlergraatitedds8® i mé®8 Hz sampling rate, 1tmicowtl e

al 9@ meani ngf ul to store not only average values, b ut
averaging period, namel y: average, integral, mhi sn i amu m
gener al recommendati on,péhieocdvehagidgbéenasegsladi bnas po

reduce the data volume to store the processed data saf

Recommendations for irradianc étbute o dleteomlogeca ssrumentseande x p | a i

Methods of Observation§ WMO reference document No. 8.
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2Pyranomtef esrtelttt i ngs

The MS-80SH features a digital smart processing interface providing advanced measurement functions with
different industrial signal outputs (Modbus 485 RTU, configurable SDI-12,).

Where to find information regarding the MS-80SH defaults settings and important parameters:

Tab3%tWhere to fimd the settings
Defaults setting and parameters
- Calibration certificate

Sensitivity fig - Modbus register

- SDL2 register

- Settind sreepamptpde i ¢hie x8MSSHe t t i n ¢
report)

- Modbus register

Modbus 485

o Address (last two digit®0@of
o Baud ta2@0
o Par Even

- Setting report
- SDL2 register
o Address O
o Baud t20€@
o Par Exegn

Domeeaht i ng [f*ulnc - Setting report

(Default ON - Modbus register

(*) diohmeeat i ng function is set to ON when the prodwucié is
Hi bi or by rewriting the r-28i steepectfheddpld Dai@idrld dertda iSIDsl
the operating procedure.

A3. Sof thwia)Se3f.t WigSreet t i ng®DIOMEMSIERABleNGEi ng it ems

A-4 . Communi cation Speci tliOc atNioan sl O(OMomdbusatRTTU)r eAgdi st er s

EKO | NSTRUMENTS-RYyO.anolLrieB.@$HMstructi on ManualPgV2e&r. 1



3.l rradiance conversion

MS8§ BH[Modbus RTU, GEDPb@Ut put
When using theé Moiddiutsalleryo ®typ tdee fiarurlgaditaercei on i sbhopaerdf or n

anai | | be outputted as one of the measurement paramet e

4.Daily radiant energy

The total daily radiant enk/Plgy iomthowmlee pher i metegr ag guar e
ti me. To calculate the total dai |l y[Jr/Z%ndinaunltt i eord e/r gtyh ei na vlea
i rradli[awdme byavereagi ng i rd.erTvhaelru pseurnhn @ dt ot aln)adface@mawagedbdat a

points in one day.
l'ts physical wunit?i sanax graes beed cvail ®hul[aX/ed with J = W
n
DTI=EIkxtaJ
k=1

EKO | NSTRUMENTS-RYO.anolLrieB.@$HMstructi on ManualPgV2é&r. 1



6. Malil ntenance & Troubl esftfF

6-1 . Mai nt enance

Usi ngM&hESHccurate results can be obtained if the gl ass
mai nt ai nedRegmud@er Inyai nt enancec alnidbrsad b bdhxltesdachr & he t hef et i

pyranometer. However, enmavhawemandel ecbodati ngseffect on
proper majandtaepntaendc et o t he | ocal ,engeiregmentedl conditions
The following table descri betshathes hcoourint nb enap enrt feonranmecde a ma se

Tabl-le. 6Mai ntenlance | tems

Frequg How To Ef fect
Sever|lKeep the gl ass wudsoinThe irrmdasuoncement
ti mes|deminerali zewi pwantga|affected due t o
week|soft dalyotalmd <cl ean transmittance.
We e Kk I Check for c¢cracks a|May | esachdadteo on t he
gl ass dome and bodyenhanced soiling.
Verify if the pyra
We e kI checking the bebbt¢An additional cosi
Spirit ofspiri.fiWhleemvdlhe pyr|{be introduced.
setup in horj.zont al
Verify if the cabl A di sconnected C
Check . . .
connected, tighten¢sporadic reading
Cabl e We e k | ) ] .
condi t and hdowable is | injoperation. s Idfantahy
the cabbbakfsmgmwit hd may | ead to noise
Check i f t he i nst )
Loosenstruments an
properly to the mo
We e k | pl ates can | ead t
the base plate and|.
. instruments and/ or
fastened in a propeée
We e Kk I Veri fy isfcrteleen sin s|May | edaadmatgoi ng t he
Bef on the bobdlgnuralnidng |and/ or | ead to
efor
Af t securely tightened,|/measur ement erro
er
temperature i nxareg
We at h .
coming off.
To mai nt ain t he
measurement accur a
|Due to natur al ag
Everylt he pyranometc®mmei o
deteseéeosiafi viihey py
Year sContact EKO for 0 ]
cagr aduwalalnggvee i me
requests for a r
mai ntenance servicgé
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Tabl-2. 6Mai nt en anAcdev alntceends 2 sen@th eb echr ct®& 0 SH

Mai nt en
Frequ How To Effect
I t em

Check the dayti me Wh e n Il arge di fd
Weekl|compare to previouloperating probl em
pyranometers i ssues can be dete

Ni gthitrmd f sets and s

Weekl|Check -tniigehti rradi an|
i ssues can be reve

Check thempedyture|lf t he inside t el
Weekl|l | ModbREWr S8Rl output|abnormally high, t
wi || be shortened.
Check t he eil mtt@nviredil t{ The condition of
W Kl statuspyrfandmeter vslightly change ov
ee
ModbRBWr JdRI output|lf the relati vehihgl
the glass dome migd
) ) Any change in til
Check the tilt angl. )
Check t installation can
Weekl|l | ModbRBWr 3Rl out put
angl e measurements due

response of the se
When dbméeating f
Ch é&cdome heaurngnt|{turned dam,mei fh exahrer
Weekl|regiwiteer is not energized p
ModbRBWIISDL2 output|frost mitigation

achieved.

Do mee aht i
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6-2 .Cal i brati on and Measur eme

't is recomamealdielV 38@Sdinlcee every 5 years in order to veri
radiati on melansutrkeenefibé$ | owihreg cmdridbgraaplon met hod of EKO
calibrationsuexpr&ommedyrther i nfor mad imnai mtheoruan ae cmrl d dea d

contact E&Ot omaof @ meé EKG@ kwenbsgirtuené.mt s

EKO can offer calibration servicehdwse.pyBanednedrertshea nap p
met hods EKO providesl dthes dresdr qaualliidryati ons compliant to
by | SO/ 1 EC17025 / 9847 [ ndoor met hod] and -9&RQ90K59 [
www. pjl dbs. com

l1.Cal i bration Met hod
MS8 B Hi s c aliirbdadcressd r dti meS @700 268 4i7nt er nat i oaghi 8¢ @ nadARBOO0 W n

class solar simulator radiation source and designated ca

I ndoor Calibration Procedure
Bot h r ef erfé mpdyat aannodhaertee rpsl aced i n  hionr idzéomitifael t hpoes h &g puna |

di staobe sol arl isgihmulsatuarce. Thel tpym reaxprmwsddely ¢ ocande sol ar s
hence t hemeoaddgiwdon seach pyranomet eRr ofnort hae speafcEinfeioeedeptuit me
[MManBnowmensi[eMMW/i fityheensiftiigdvi/egWw{mof the f i eblads epdy roann olnfe t de:

samples cadrcubeated

Measurement Uncertainty of Indoor Calibration
ThealibratioofulblB&®0 $¢damthye kept below (Ocdpw afs sedadedi t:
stated on each cal iClal atbir@an ii serpieirfditadcanieddalma nt ambi eand t emp

ul tstabli gglotndi ti ons. Hence the reppaptabometgr of under med Nt
mai nt alihreep.yranometer calibration uncertainty is determin
pyranometer and maximum variation of incident |fighénder.i

pyranométterxpanded cal i doff ae¢dom oaxB@otdaetileyd yavhSd a i ftsa treeds ud rnt

the calibration certificate.

2.Cal i bration Traceability
TheMS80reference pyranomet eabsiod ut mpayccehaeh | gpaniteitearihree d a't E K (
absolute cavitiy pytrresedtal ayned 8RR | d Radi ome fwhicc R&Efre mameay e
St andearodu Abesfol utieces@awt i nedDatvoPMOBWi tTkel haodger shyestem
calibration measur eme fitapian tErl @cdablce Med eYBMII@Qspection Co
Every yea8reher ¥8ce pyranometer aibsod altiphyrchawdé dtgaapgeartiehnsit t h
5 otumdapasrét iorit @ threal grefbpr-®@y®a n o mectceorrsd iSthgedUtheh a dled h o d

[ Met hod for Calibrating Ref@®ébckr mcnad Wi Pdrdg aPryg r aEhkeOné PEr
absol utecalaivbatgga i e ¥RR ever y EveygarestEKO absol ut @ xaaw inteyd s
during t NRENBGuader, USA) .
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6-3 . Troubl eshooting

Read the following in case of any sensor trouble. If any questions should remain, please contact EKO for further

technical support.

Tabl-3Tr6oubl e sihno oftiienl gd

Acti on
Make sure that the sensor is properly <co
values are appropriate. Al so ciheg&r tt,heb a
converter | D] are appropriate.
The glass dome maybe soiled wit hwirtah ne earhii

wat ersafntd cl ot h.
The out pletcrmay e .o vReerc atliinber at e periodicalll

Pyranometers generate an output signal, w
NICECI-RERACEN bet ween thecsaéhedr 89tsand ctoil e jafnfcs étonsa
dur i nagtinm dome temperatowa Wwel bwcobk demperAatsulrieg hotf

of fset within the specification can be ex

Check the shield connection and make sure
Make stime outputshbhabkl pgiveirmdnt ttheeke necessa
Unusual or |ining the cables through metal pipe.
Check foolrj eacntyse miwthi elhectr omagneti c wave tah

cabl e.

DRI INC-Uddldi Check t hat theopobpwge suUpphyg pyranometer i
al ert (A power supply of 8VDC odo mweaeat iirsg rfewgmud tri

Tabl-4&. 6Troubl eshooting Hibi

Failure Acti on
Make sure that theoseescsbed, sapdopewély sup
No connect

PC

appropriate. Al so check it.hpeo rcto, mnbuareidc actoinovng

correct.

If no COM port sboWwswampewhsensHabtied.
No communi - Reconnect the USB coboveearchamewr €O
with USB - Check for COM port settings in Wi nd

- I nstall an appropriate driver

Make sure that theomsreeactoed, sampd opewedry suppy
Settings appropriate. Also check it.lp@rdqg mbbtamiidc abnho e
saved to correct.

Power off/on the pysenocamgesef f somevefatthe
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7-1. Speci f

1.Pyranomet er

The compari son
pyranometers and
is partly

Tabl-l.

Characteri

Response t
| 95% output

Response

99% output

Temperatur e
t AC+40

Addi ti onal

processing

changed FRlroams d SO ®D60Py eldR®met er

7Pyranometer

i cati ons
Speci fications

t aHl, e sthelwsw,t yTpaibcl ael
t he

he
corresponditmgpdadbeesooaf enheof SOh@0686

7val ues for t char a
Coharacteristi

speci fications

Fast respo

EK O

I NSTRUMENTS-RYO.gnolmeB. @8 HMstructi on
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Tabl-2. 70t her Specification

Characteristics MS-80SH

Field of view 2° [ sr]

Wavelength range 285 to 3,000nm

[11 Operating temperature

-40 to +80°C

Accuracy guaranteed temperature range: -20 to +50°C

200mimz 0 +2000Wim2
Output cable AWG22
[Outer diameter] 0.3mm?x 5 pi BImM]G5. 3
Pin-Terminal [0.3-9.5]

Modbus RTU (default),
Output [or Signal]
configurable SDI-12

Resolution < 0. OnEW

Al er t is issued wheamdthe int |
Alert signal

currentdoaonfee & hoefngt he pyrammaremelr.

Modbus RTU: DC5V+5% USB BusPower I Without dome heating function
Input power supply or DC8V to DC30V+10% [31 With dome heating function
SDI-12 : DC12V+10% With/without dome heating function

With heating :  1.5W
Power consumption
Without heating:  0.2W

MTBF 10 years

Mwhen the instrument is used in the ambient temperature
the measurement error may increase.
@The operational ma xi mum imarxaidnivanm @ a e lap ac @ eefvidriyean thiss thei nt

damage may occur to the sensor.

BlTemperature sensor is internally connected to Modbus el
MSensor setting can be changed by connectoirngd$ h(eoagsiednsrmo)r
downl oad the frseodtowanfeiEf @ oat i shiet e

BIAl t houlM88a®ddan operate from aaD®C8V 2pWowemmwesupplpw,l y or h

recommended efrar sltarbd e oppyerraantoinoent neorf udtohndeg at hewng f uncti on.
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Tabl-32. 7Power cons wopt age (sWietphlditc dome heating function)

During 75 mWwW

90 mW 110 mwW

st amy (Approx.|(Approx.|(Approx.
170mW 180 mwW 190mW |Peak value dur
(Approx.| (Approx.| (Approx.[communicati on

Tabl-2 Power cosnspupdpittiagre (sWietchmfesadt f ngc)t i on
12V DC 24V DC
During 1.\ 1.W
st amy (AppB®®A)| (AppdA)
1.W 1.W Peak value dur

(AppPomA)] (Appd6mA)lcommuni cati on

Re mar ks

ModbRBU
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7-2 .DI mensi ons

1. M S-80SH

Tabl-42Di7Tmensi ons

Fi xing Hole Pitc

Body Hei ght

Levelling Screw

Wii chtcH udisrcg e®wi Cd

Over afalppHeixght

Figutd.&xTernal OQiMB B i ons
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7-3 .0ut put Cabl es

See-2[S®et,up2. Wiring] for instruction

1. -816GI1S$ No. Line
fl:l:b: Br own
Whi t e

*-"
] 3¢ | . Blue
- \ ) Bl ack
. Gr ay
3
: =10 shield

Fi gu-.e Qut put Cabl es

gaa b~ wWwdNPE

2EK@onveCalkelr@pti on

= : i HIF < '" 1 usHYy pre

Fi guB&KD Coervecrathl e
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7-4 Accessori es Li st

Tabl-®2. 7Accessories List

Option Ite Description

30m,

Cabl e 10m, 20m,

Ter mi nal s: Fork Terminal s, Roun

Lengt h:

MPIout Labl e

VCH IR RNV MV01 ventilator and heater

Converts f AdNBRI4085 t he cwimnhuvhsil
EKO Converter 80S&4nd allows to connect to PC
Cable Length: 5m
WThe standar df a@MBE&0 $ildsn gltCh m.

@when using the optional cable, a power supply voltage o
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APPENDI X

A-1 Radi ometri c Ter ms

Tabl-&. ADef i nitions of Ter ms

(CIRCH I NS ICNE- U NE He mi spherical sol arbyar hadi aonoe al e

(AR IR N A AR c x pressed i nPounikidvé mof W/ m

Direct Sol ar Ml Nor manci dence solar irradiance rec

Direct Nor mal @ i ncl udes the circumsol ar irréadi &%

Gl obal hiorn adinamde without theiemdir
Di ffuse Solar | B )
irradiance of the scattered sol a
Di ffuse Horizont al )
particles, clouds, etc2o]r, kW mr es s ¢

A radiometer desi gmemndi stpoh emeiacs usroel 8
Pyranometer
the wavelength range of about 300

A radiometer designed to measure t

Pyrheli ometer ) ) ) .
solid angle including the circumsd
B |t i s a specialized organization
Wor |l d Met e@rr pd migz aj ) ) )
international standardization and

( WMO)

WMO: Abbreviation for World Meteor

Radi ometric reference instrument ¢
Wor | d RaRekifaetrieonnc (RiNi-N: (e CIE N expressed in SI uni ts.
[ WRR] This reference is maintained by {

[ WMO], and it has been issued sinc

An | SO norm [ I nterMmat ifdmalt Stdanda
1990, then the second edition was
Based on the performance of each ¢
into three <classes A, Bs, d&fpedctCra
| SO9060 ) ] )
radi ofmentdrearst r esponsder e as e benaatseegsaurbi
Pyrheliometer is classified into

performance of each charac6Georicd ria

radi ofmentdrearst r esponsder e asl e benaatseegsaurbi
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A-2 Pyranometer Characteri st.

Tabl-2. APyranomet er [s@Glarad&Sdt0er0i: SAAIMEZ, Gui de, WMP No. 8, 2008
The f{siececjods a pyranometer sensor to reach
SR ONGIEHCEN | SO 9060 201 8t meldeesponse time reach ota:

responsseattached to the applicable class a

VAR RNl Al Response [dark-signal] to 200W/m? net thermal radiation [ventilated]

VAR ol Response [dark-signal] to 5K per hour change in ambient temperature

IR R Y [| SO 9060: 2Tothl&eroaoff-sbteintluding the effects a], b] and other sources

NGECREENNMMNE Rat e of change [ %] of the pyranometer senj

Percentage deviation from the responsivity at 500W/m? due to any change of irradiance

Nonlinear
within the range 100W/m? to 1000W/m?2,

Al so refecao=widnd oe farthe rangk ¥/emors caused by assuming that the
. normal incidence responsivity is valid for all directions when measuring, from any direction,
a beam radiation whose normal incidence irradiance is 1000W/m?

SO 906 0nmodafHlimrd ude the zenith angle of z¢

SO 9060: 2Wax8i mumesdpectr al mi smatch err ol

to spectral irradiance at AM 1.5 and AM /!
SHOCHA G-I we at her against the reference stlab@&e¢30 42p
Phot ovolitcetHle adeiy ement principles [F\psroltaerr rg

with reference spéctral irradiance dat a.

Percentage deviation of the product of spectral absorptance and spectral transmittance from

SpecéSBealadct i

thecorresponding mean within the range 0. 35

SHOCHGRAGEC:UNI | SO 9060: PI0f18t haeddsepdect r al s el®@pradtvridlyl ywa sft

EAASEWNNGI-El t 0 t he applicable class as a subcategory.

[ SO 9060: 2 DPeentage chaximuneadtput error due to any change of ambient
Temper atur e )
temperature between -10 to 40°C against the output at 20°C.

[ SO 9P®0D8 md Bercéntagedeviation from the responsivity at 0 tilt [horizontal]

Ti | Resp o
due to change in tilt from 0 te.180 at1000W/m?.

ANCECEERE RN | SO 906 0: PHrar§eneraded whetn converting the analog output of Pyranometer

SRS NAN-RCICN NNl or Pyrheliometer into a digital signal with a signal converter etc.
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A-3. Sof t wHirei X

O60Hdbmeans 6éday by dayo6 ipmolhamamese, wahtd zwedhbekRit sonvsbsgn
communi cation parameters, and rapidNygutcanobtkahgetthlegse
MS8 0 Stds i n gWitnhdeoswosf t war e downl oadabl e (MSS8®@Bpt bdu EKaOptihgeb 5 i t €
optiW8Blcabl e

1.Software I nstallation
Foll ow the steptt bdoalf 0 Wy sdrfattwoarse al |
1) Downl oad the | athesbtiof.vzeieps[ €Eompf esbed KM$E8 G&SHrZidpu cfto rpnaagte
on the EKO website.
2) Unzdpbidf.izliep and tcteed ku pf feehs. s t

3) Ruh h®&et u@df ighoe i &ds dedolnlf i gur ator soft ware.

22Hardware Preparation
After the dofsttvadrl e dS8dDESwh e bt at PE to change the setting.
1) After installing the soft w&vrSet,8 5d dUSrBe cimriihmr tUhSeB R®.nn e
2) Connectntiaeof t he ofM$8nOaS Hoc atbhhee communi c aR$ H&5 /tLSBmi r
convérter
3) Connect tlhien es wefr t hteo stihgen aplo wceah lsett p 8BQ V) DC&EnNnd turn o
supplRefer tolF) gure A3

* RS485/ USB PC
‘E‘ (Terminal bl ock)
+ - MS80S cable: Blue (+) RS485/U|SB Converter termina
Power Su MS80S cabl : RBI4BEK USB Conwertler terminal: (
DC5V, or * Connect the power supply GN[I

Fi gurleHaARBdwar e preparati:

I f you owpsda @Kl@BonveCdlereyou can install it simply by
into the maifroruMsiBte. SHRowbe supplied via)usSB. (See Fig
*This conversion cable is fisingnstabuatiibons $orpheas
ground wire is not connected, surges can damage your

f/onnect tt e -83EBMHI e
|H PC

Fi gAB2. Usi ngpnivEeEKQ@ @2 <cab
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3.Soft war e
St ar tHi Bbshoef t wademake the required settings.

1) St adtitbsiof t ware. (Launclhhitbked osafttevdarien ftrheem shor t)cuts or
2) After the sofd®whc édwmendeopipe,artshe

Welcome!

Sensor Setup and Data Acquisition Software

Please select a communication port:

COM port: o ig

CONNECT ®

view settings.

Powered by

EKO

Fi g&B®x. Wel come window

3) Automatic connection

When wusidnuwtcob heeahctconneoMS8t0Sadi t hdlit bsiemf t war e, sel ect
port that the RS485/USB converter cable is connected

Welcome!

Sensor Setup and Data Acquisition Software

Please select a communication port:

COM port: com1 ¥ o

CONNECT 0]

view settings

Powered by

EKO

Fi gaB4le. Com port select

Cl i @&kl ®@d@OM péont t he startup screen, and select t
the RS485 / USB conversion cable from the displze

I f you can't find a selectable COM port, click t

EKO | NSTRUMENTS-RyO.anomeB.@8HMstruction ManualPgMvdr . 1



Refresh

button

Welcome!

Sensor Setup and Data Acquisition Software

Please select a communication port:

COM port: eles L

Ciick to refresh COM port.

CONNECT ®

view settings

Powered by

EKO

Fi gaB=. Com port select

Check that the power @u&@EplTyh eonfC OtNHNEE @Watitnoruni t i s
If the COM port is not recognized, press the refresh b

Powen MS80SWi thdssecoondsteh®®onnecting messagenappears.

lco
Data /

acomm

&y - g
Connecting your sensor...

Please connect your sensor cable connector within 10 seconds.

lew setti

Cancel X

Fi gAB&e. Connecting sc
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Fi gAB7e.

When the connection
uppeirght corner of
he connection

I f ot

Fi g B,

Ma k e
t he -8WSSH s et @M torand

sur e

For manual
scréedg for how to
connection) from the

tAegrdnesPébhge&hadges

t hee tctoanmeEps r iecn .

seMarmmnal

s completed,
to

Dashboard

Welcome!

Please select a communication port:

COM port: com1 i @
o

CONNECTION FAILED
Please check the following
1, USB connection between the sensor cable to PC
2. Selection of correct COM port.

3. Disconnection of the sensor cable connet

after pressing CONNECT button, or

view settings

Sensor Setup and Data Acquisition Software

4. Connection of the sensor with the sensor cable connector within 10 seconds.

from the sensor before pressing CONNECT button.

CONNECTI ON FAI LEL

t CONNEIEITC k

comrece ft éboyn t o

next section.

ToAup-eop h o e datgiab en

tdhes hvid Gnellradd o @inltet o ma t

f aidel c tshter eseciC @aNNNE C&t ONMEA LI hiEDMmleay e

turnobff tt

t he

Cc 0 ndfieecw i soabdstt, i ncglsi chdON MEC ToIfON 6F Al @Bt bi ngs

procedu

EK O

I NSTRUMENTS-RYyO.anomeB.@8H Mstruction
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