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= TORIL, TFHFATOmMAEDT IR T IR BELTLNET,

SR05 £ X B EHIKFEEICAT T AAER(EKASTW/ m* TRENET)Z 180 EORBFTRELE T, HELHN
[SHCTERLGHREMNFIATIAETY .

SR05 D F| M :

o TITEMITEELINFLTIOILHA RECRENES,

o RELKESLEANES.

o ({fit&: KRRV T—IRITOFELGEED I ISR BSE

SRO5 [FEBBEIN:-H—F/NMILEVHERALTOT I ER—LETILRAMNIIEN=TILI =D LRT 1, K
HERFBATNET . SRO5 [EZLDITEEE SN =HAET ORI, 7TFHATOMATRELET,

®  SR05-DA1: RS-485 % FAL f= Modbus FE f=(XEEH F1 (0-1V)
®  SR05-DA2: TTL % AL = Modbus F 7= (X EiRH 71 (4-20mA)
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SR05 D HELE A

o —fEpyiT B EEHA
o EBESFZAIVNI—Y
® PVHEERBE=FILY

SR05-DA1 [ RS-485 0 Modbus RTU (Remote Terminal Unit) Ak /L% H7R—kLTLV% SCADA(Supervisory Control
And Data Acquisition) >V AT LIZELTWET , DAY T—I1FE S IFRAL—T ELTEIELE T, SRO5-DAT %
FYNT—HTHERATZIEIEHETT, IELLY Modbus PRLUREBIEREE T, EREEHMBLEIZ THIEHERS X RS-
485 F ) —ITCHEATEE T, AEMLERYRT—V IS BEQH LORADEREG LR T—420 1 #1ED 60
WEHTHRETT, LRI —RABROUNBEERET —E~NDEBRD) YT RNFERIZDOWTIERYNT—V@IEDEE
TEEEN A=Y —[E RN T =D Y EE AT HHEIZIE Modbus BIEETAFIILOMBELELLHYET,
SR05-DA1 TIRIEEINE7FOT E H0-1VIZERTHHEE. #aR(E -1V EBITHIELE—RIET—200—ICE
BEGHEITIIENTEET,

SR05-DA2 DT A NHEFERTRIBE . TTL LARLD Modbus 12X LT= TTL #4882 d 2 & TEET, HL
<I% SR05-DA2 M 4-20mA 7F+ OS5 H HEFERT DB EIZIE 4-20mA EFRHE AITHIELE=T—2AaH—%2ALSIEN
TEEY,

ELE5M/N\—3> M SR05 3 ISOWMO,ASTM DR A ERIZH > TS,

ASEtO#ERINLE T IL—avfiiRlE 2 ERTT, REShBELTv)IL— 3V BEEEEE SRS OLY
RBZFNRD—REF A —F—DATIRRAEETT , SO &lFA—F—(cO—hiLF¥)ITL—avH—ER
FRATHIELEHALTVET  RILL D RAAILEBIEETREL 7 —ILRIZE THBHFFTOBEX v IL—av(tt
MATTEETY . AMEEEO ISO, ASTM EHLD T4 —ILEF ) TL—23> D FIBIZDULVTIE Hukseflux ~ERILEHELS
Pit={ AW

ASTM E2848 “Standard Test Method for Reporting Photovoltaic Non—-Concentrator System Performance” (2011 F1T)IZ
FBHERGIEHI PVC S RT LDMEREE=SY T ITELI-HBRLESNTUVET SRS BHEHECOBREDERITIGZ
BIENTEET, SHICERNBERISGE . BHEHEEH MK

(http://www.weather.co jp/catalog_html/Pyrano_Class.htm)ZZ 5 ALTFEELY,

WMO [£”WMO-No. 8, Guide to Meteorological Instruments and Methods of Observation” (2L T. BHET5HAIA S B B
MZETHHEICOVNTEDTULET , SO &L SR05 L@V I 7 E£ICABRMOEEICLAETES
CEEFRKRLTWET , CNITEADOBRBEHZANSLYEIRXNE TR T,



1 HWERNBEDHESE

1.1 #[/OER

SRO5 1% 2 DDIZEMLERELHY. TNENITLOIDATLavhiHYET,
® SRO1-DA1:RS-485 Mosbus @{E& 0-1VH A #—TJILEK 3m

®  SR05-DA2:TTL Mosbus 1§ & 4-20mV HA #—T LK 3m

HBEA T ar:

® 1020m#~—7J )L

o WERH—TI(EARIZFE)

o HR—LLARYLY

® R—ILLARYUGFEIRLT IV MERE 25mm-40mm [ZXFE)
R=ILLRY VT IFBREICAD

Table 1.1.1 SR05 DA —4—a—F

& >

SR05 /N\—2 3>

SR05-DAT1 TOAINEHURISABGTE
RS-485.0-1V A
SR05- DA1-BL TOANEHUROSABETET

Modbus over RS-485, 0-1 V i/
R—ILLRY2 s

SR05-DA1-TMBL FORIWNEHURISAEEE
Modbus over RS-485,0-1V /1
R—ILR IR, R—ILL Y

SR05-DA2 TOANEHUROSABETET
Modbus over TTL, 4-20 mA 5
SR05-DA2-BL TOAINEHUROSABSE

Modbus over TTL, 4-20 mA 73
R—ILLRY s

SR05-DA2-TMBL TOANEHUROSABETE
Modbus over TTL. 4-20 mA tH A
R—ILR IR, R—ILL YL

SR05 —7J )L LYl M12-A ARaARI2{FE

‘03’ SR05 M E Ek4r—TJ LR 3m
‘10’ SR05 D H F—TILE: 10m
‘~20" SRO5 DHE F—TILE: 20 m

ERET—TIL FRAX M12-A a4 tE

CO6E-10 T7—7 )R 10m

CO6E-20 F—TILE: 20 m

ARGEARTFHEERT—TILIEZBEDT—T ILEBAEHETHESICENTEET,
Bl:r—TILE 15m NIBERIEE. 20m 7 —T LD SRO5 ZEALTY—IIILEAYLT 5,

Bl: r—D LR 30m NILELIZS . 10m 7—T )LD SRO5 ZEEALT 20m DEES—TILEBEAT S,



1.2 EREOHER
ROEMRENEEOTNSIEERBL T,

£ X B 415t SR05
CHEXLEREDT—TIL

SR UTIILBEESL—HBLTWARKRESE
TEXDA T E R

KBREEFKRTIREL TS,

SRO5-DAx-BL (X FEEAHRELET
o R—LLARYLY
® 4mmb6ALVF
o L

® 2 xM5x20 R

® 2xM5Fvk

SRO5-DAx-TMBL [ FEE AT BLET
o HR—LLARYLY

4mm6 ALUTF

DN

2 x M5x20 R

2 x M5 vk

R—ILTHok

2 x M5x30 R

2 x M5x40 R

13 RBOBEHFIVY

HERDESETIVvIIIMBE LY IR—D Y IR I T EA LV AR—ILLT= PC IZHH L TITLET , 3¥#(E SR05 D
BAD®PCREEDEFITELLSLY,

1. BREANDLOEEFELSEEZ—BHNICHATEIZELHBYET . A 7EYMERESE TS,

2. EUY—FBORRIZISL TR Y —DRICRIET EMHERL TS0, FIZIE 100W DEBRE Y —HhD
0.1m D EEEEIZELE 100W/ m* EH AShET , o —EHE RN TEINLRD R v FEL > THELT HEm T
BEOHAENTHY 1 S URIZOW/m? [TIEDEET,

KEREREL TS,

HRITRENLZLNREL TS,
HBRDIYTILFUNR—PNY TR I TICR TSN DEHEBOSANIILEDLD ., BEOIHEICEEH INE=LD
DETH—HTEMHEZEL TS,
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SR05 DR FHL L FREBESTET T, BEEHIKTHEICAFTEIABGHLEKBHW m? TRENET)E 180 EDR
HCAELET, KBXDEEEZBSEELZF 285 t0 3000 x 10° m TH, BFETDEEIZLDE. BEHIZCOREEET
EBEFISYNMINN—TFTZRENHYET,

MERESBEIAFADIFAUICE>TELTIMETE—LIIRIETIEDEFTEZIN TS, Thbb ., KIBK
FHAEUHICEEICE5EFCHRITRIGLERTEAN 0 EDLE), KA HTHEEKIEAD 90 E)TEOARIETSIE
I TY, &=, RIEAN 60 EDLEIZ 506D RIEET BFTTT,
B&EHIWHRIAERS(EVDRF1AVNTEIV AU RE)ERL, CRIFBEMIZIEY A SIS EE R
LNET,

FELOVEESRRESHEERT A-OICAHH I TROBRATERIATLET,
o EAEZREINT-EEBH, ZhiL 200-50000nM DRRICDOVWTFELZHELHY. [FEAERLLAEEME
15FT, BEIFTRTOEGERRL., RIROBEREIZHRICEBRINET, IR TAZ2E>THR
hWET, AEHIIAFO—HE2ERENESICERLET,

® HSAR—L, F—LAlE 285-3000nM L P DR FEEIZHIR L(3000nM L LD EEEHVLT S), 180 ED

BRENHBYES  F—LDELI—DDHEEEL TIIRBHER A RIRBEGER ORI RET SN HYF
‘;—O

SRO5 = ERED 24 Evk A/D AV N\N—4—%5#F5 BEHOT IO ERRE AETOAIVESICERLET .

BHEHIREI BN TEENELEFET,1S09060-1990 FZ#E“Solar energy — specification and classification of
instruments for measuring hemispherical solar and direct solar radiation” Tl&k 3 DD IS RIZDWNTHRARASNTULVET,
FTHHEEAVA)—RAV T —RREFREE). I77—ANMSA(ZEBICERE). thoFISR(ZEBOEE)TT,

THURISAMNLIT7—RAMNISA, T7—ARISAMN AU B —RA A —R(ZHAZETRENRLLET,

1.2

1- - solar radiation
0.8 ’

= pYyranometer
0.6 response

0.4

0.2 -

relative spectral content /
response [arbitrary units]

100 1000 10000

wavelength [x 102m]

Figure 22 2 X BSI St DARIMVIEBEERBARIMLDLE , @R BSEH FEKBERARIML ORI TELHHSEN
YA TFHEFTY,
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3.1  SR05-DA1 XU SR05-DA2 D 1t#%
BEEHIK T AT EABHETBEHW mTEShED)E 180 EOEHCATLET,

SRO5-DA1 [ H W/ m)ZETUHILERIL 0-1V THALFE T, ChiL@ETLEERD B E RS485 M Modbus BIEHL
KIZ 01V EBZNIEARELG T — 2B AT LB ETY,

SR05-DA2 [ BEW/ m)ZET R ILET=(F 4-20mA THALFET, ChITBEUIHERDEEIEE TTL LAJLD Modbus
BIEBLLT 4-20mA EEENIBAIRELG T — 2BV AT LR ETY,

AHE2R(d 1S09060 [ZERL THESNTULVET , £, ISOIECWMOASTM IZHEHL TLVET,

Table 3.1.1 SRO05 {4

SRO5 4k

1S09060 [CZEHAL F-4EHRY R+

ISO 25 (1S09060: 1990 ) 2nd class X B §T&t

WMO TE8EL X)L ( WMO-No.8. 2008 &5 7 hk ) moderate quality pyranometer

WMO performance level (WMO-No. 8, seventh
edition 2008)

T2 BERE ( 95% ) 18F0 18 s

Y Oir7tyh R REHETE a( 200 W/m?) < 15 W/m? unventilated

YO TEYMNREKRRE b( 5K/hr ) <+ 4W/m?

FEREM <+ 1% (BEEE/year)

JEEHR <% 1%(10071000 W/m? )

AR <% 25 W/m? < % 25 W/m?

REEREE <*5%(03515x10°m)

BEGEEE <% 3%(-10 ~ +40° C)

AR ESF T <% 2% ($RE 1000 W/m? ISTRREICRL TV H—%

0~90° ERSELEDHAEI)

*EFERTEEIZDLNTIXIS09060 D A STEHI#ECSHB T &0,



Table 3.1.1 SR05 {Hk(#rZ)

SR05 O ¥ #E

HITE R R &XB4

SAIE TR M SI B units HE=E W/m?

BIERER (AT a) H BB

HEA 180 °

H O EH 4 BB FHED 10Hz B, 10Hz YT IL

HEE T —2E IR

1 YTV, 60 REHTRE

AELLS

0~2000 W/m?

BIE#EE/ BEREBBIERO IO S L TO05SLFE WMO HARD 822 B BLTLIEELY,
NEGEEE Y — MAX31725 Digital temperature sensor
EERE -40 ~+80° C

JREEF (20 % transmission points)

285~3000 nm
285 to 3000 x 10° m

SEMNTCHBOERAEE

ISO/TR 9901:1990 Solar energy —— Field pyranometers ——
Recommended practice for use

ASTM G183 - 05 Standard Practice for Field Use of
Pyranometers, Pyrheliometers and UV Radiometers

EEDT—TIR (AT a3V TEEREARETT . )

3m

F—JIL#E 4.8 mm

aRVAER M12-A AL —FA R4, 5 5%

aRYBEA4T M12-A

F—JNLars4 M12-A AL —hFARIARYI4, 5 5%

= Nanry 85847 M12-A

RV AREITR P67

=TI OARVAMEERT—T L OEXORBRIERFE T, D TF XV

EIET,

RYfHTEE (A TavaSBLTEZEN, )

2 x M5 7R)LE FEILEAIC 46mm REIfR. 4mm D 6 ALV FHANE

KERE (AT 3w 2B BLTIZEL,)

TR DKEREBAL TS,

SABDREE <06 ° (KANIVTRNIZWE>TNSIGE)
BRI F S 1)A5 L 1g, in a HDPE bag, (25 x 45) mm
IP REEFK P67

IMT—INESAERESHERAH) 0.45 kg

IMT—TIWVEEARES 0.35 kg

BWad1X

170 x 100 x 80mm
170 x 100 x 80mm

BRIE-FyrUIL—Lay

Fr)IL—avbL—HEYT«

WRR

Fy)IL—avniE%R

WRR, ISO 9846, ISO 9847
from WRR through ISO 9846 and ISO 9847, applying a correction
to reference conditions

FrJL—lavhik

ISO 9847, Type llc IZEMMLI-BARF¥)IL—3>

) IL—2av DFEEM

<1.8%(k=2)

HRxv)IL—Lav kiR

2 A

YI27LURIRE

20 ° C. BARJ. KFERIE. MSERE 1000 W/m®

FrIL—savDEEE

RERICHBOREENEILTEILEHBYEE A KIGHKIZHE
SNF-IBE T CERT AL “hon—stability” DA ERAIN E
ERS

BXv)IL—aviiORE

T IROAVNITRI I T D power user ZFALVET , Power
user [THFHRETORBHEREOXYIIL—avDEENSE
aJHe,




E—%5—

E—5—

;L

AEDREELDERE

BEEDT RS

S2HRMTAEICBOVTTAEERIEEARB TOAHNI-EHRE
SNTULVET, 3E#(Z uncertainty evaluation DEZSRBL TS
0y,

WMO 2K BEEEDEEDHEE 10 %
WMO [2&5 1 BfETEEEDREDHTEE 20 %
TRETERE D 5 fRBE 0.2 W/m?
ERDEREE H—D D fREE 39x10%° C
EXRDBEEL Y—DEE +05° C
SR05-DA1: TRV A
FTOAIH A TRETERE W/m?
ERDERE °C
TR 5 to 30 VDC
HEB N 12VDC B IZHLITC 0075 W
BIETOraL 2 2 RS-485Modbus F _E@E(E
EEE—F Modbus RTU

PCZERAL-BEITRELRV AT A

Windows Vista £fzIZLAEDHL D, USB FEf=IE RS-232 (COM)
port &4, RS-485 / USB O /\—%4 F£1-[& RS-485 / RS-
232 ZEHAGS

PC 2HRALE-BEICRELRYILNIZT

Java Runtime Environment — software

DTOYAISERTAFTEET, http://www java.com

PC DA—H—A2B—T1—R

Hukseflux Sensor Manager software
LUTFOYANSYIRDFE I A—RERFMADEFATEE
9, http://www.hukseflux.com/page/downloads

SR05-DA1: 7F+RO4 HA(0~1V)

0~1V HAH TRETHRE W/m?

HALVY 0~1600 W/m?

HALo+IL 0~1V

ZAERTE GEMIEA T avESBLTESN,) OV ERIX OW/m? 1V FIE 1600 W/m?

ER 5 ~ 30 VDC

HEEAN <0.075W (12VDC B%)

SR05-DA2: TS4JL

FOAIH A TRETHR B (W/m?)
ERDRE(C)

BIR 5 ~ 30 VDC

HEBEEB N <240 x 10° W ( 12 VDC B)

BiEEJaraL Modbus over TTL

EHE—F Modbus RTU

PCEMRALI-BIEICBRELGI AT L

Windows Vista E£=IXLAEDH D, USB F=(d RS-232 (COM)
port & connector, RS—485 / USB converter 1=(& RS-485 /
RS-232 converter

PC 2HRALE-BEICRELRYILNIZT

Java Runtime Environment — software

DT AISERTAFTEET, http://www java.com




PC EDA—YH—AB—Tz—R

Hukseflux Sensor Manager software
UTDOYAMDEIUA—REY TR I T DEHMNAEETT,
http://www.hukseflux.com/page/downloads

SR05-DA1: 73R4 H 5 (4~20mA)

4~20mA HH RETERE W/m?
HAL D 0 ~ 1600 W/m?
Output signal 4 ~20x 10° A
HALTFIL

RERTE GEMIIA T a0 a5 HR)

4 x 10° ABFIZ OW/m? .
20 x 10 A BF(& 1600 W/m?

4 ~ 20 mA HHhDOENE

28DALUNIL—T

BIR 5~30 VDC
HEEB N <240 x 10° W ( 12 VDC B)
FFay

—JJL: 10,20 m

=TI DEH—IURIZIE MI12-A ARARY
AHBLTLVET , 5 —IHIFENELE>TLNE
TO

FTa BE = LDy —TILE

H—T)L: 10,20 m
F—TJIILOWIFIZ M12-A ARaARI2EF ALK
IRMMFBLTLET,

AT aBE = 10m:CO6E-10 20m:COBE-20

R—iLLRyvy

10° ETOTUTIVARBIZE>TKER (F=EIEKERT) ~AD
REHEEETT,

HEADY LEMEX20 ROEME FybM 2 DT DHHBLET,
LARIIHEDT-HD 4mm RARD ZREBAD 4mm KLV FE
8mm LU FHNBHETY,

T3 % =BL

R—ILROURER—ILLARYD Y

025 ~ @ 40 mm D/NAFIZFREEEETT . 10° ETODT7UI L
SABMNETEETT , READ S LE M5x30 U & M5x40 R HY 2
DEOMFBELET LNILABRALEHERD 4mm RALFH

WETY,

0~1VHA~NDEE

EXEFICHEERTRETY .

4~20mA HA~DZEE

EXEFICHEERTRETY .
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4 FERAE

H &45H1% 1IS09060 & WMO-No.8 [ZLf=M>THOZRABFTENTWNVET , EDKS5%EHAITH->TH ISOJECWMO,ASTM [

ROIDEABYET,
41 DS A9DE

Table 41.1 BEEHISRHFEEE,

DSAFEELEICDVTIIAFEH ISR T EARYIITONWTERBEL THAFHRESHL TS,

WRISADEESE

ISO &4

ASTM {Z2#

WMO

ISO 9060:1990
Solar energy —— specification and
classification of instruments for

measuring hemispherical solar and direct

solar radiation

Not available
A

WMO-No. 8; Guide to
Meteorological Instruments and
Methods of Observation, chapter 7,
measurement of radiation, 7.3
measurement of global and diffuse
solar radiation

42 HBEFRAO-HOBIEROER

Table 4.2.1 BETEHAIICH (T4 DHEF A%

EXASFHAD-HOHRBERADEE

ISO 1Z#

ASTM &%

WMO

ISO/TR 9901:1990

Solar energy —— Field pyranometers ——

Recommended practice for use

ASTM G183 - 05
Standard Practice for Field Use of
Pyranometers, Pyrheliometers and
UV Radiometers

WMO-No. 8; Guide to
Meteorological Instruments and
Methods of Observation, chapter 7,
measurement of radiation, 7.3
measurement of global and diffuse
solar radiation

43 BRFMERO-HDOHEBOER

WMO [2&5 & HEBRFREIXEZR S 120WEBASEMEEZESNTLET, WMO (FBHFEZRAVWVCHERRZEH
FBAHERIZDWLVTEEELTLVET(WMO Guide to Instruments and Observation, 2008 8 &), CHZ LI BERBOEH
B HY IRz 7HLAVNIELAEETHAZEFRLTVET,



Table 4.3.1 HERBREEHAI D= DHIFHERADHEEZ A

BRI D= DR E R DHEERLLE

WMO

WMO-No. 8; Guide to Meteorological Instruments and Methods of Observation, chapter 8, measurement of sunshine

duration, 8.2.2 Pyranometric Method

44 PVIRTLDINITA—IURAREBO=-6ODHBDFEH

SRO5 [EBFSMZBITD PV O RTFLD/INITA—T U RARERIZEFES T EMNTEE T, Hukseflux D “first class pyranometer

for solar energy test applications” £HSB D Z &,

Table 4.4.1 PV VR TLDINTA—I U RRERD - DI DER

PV O RTLDINTA—I U RAEHEBRD = DHEDHER

IEC / ISO STANDARD

EQUIVALENT ASTM STANDARD

IEC 61724; Photovoltaic system performance monitoring —

guidelines for measurement, data exchange and analysis

COMMENT: Allows pyranometers or reference cells
according to IEC 60904-2 and —6. Pyranometer reading
required accuracy better than 5% of reading (Par 4.1)

COMMENT: equals JISC 8906 (Japanese Industrial
Standards Committee)

ASTM 2848-11; Standard Test Method for Reporting
Photovoltaic Non—Concentrator System Performance

COMMENT: confirms that a pyranometer is the preferred
instrument for outdoor PV testing. Specifically
recommends a “first class” pyranometer (paragraph A
1.2.1)

45 SKEFEMETOHIEBROFEH

HAK[FEEWMO)TEEDEMMETY . WO [ERD KR EMBICTDWNTHERHIREZTLET . WMO [
'WMO-No. 8; Guide to Meteorological Instruments and Methods of Observation |ZHERL TLVNT., FZICIZHEED
lNevel of performance I & ENFET , IRFE. WMO (X ISO DIUSRREFRALTLET,



5 SR05 ME A

51 EREGORELEA

Table 5.1.1 BSIETEREDT=ODHELE

HEISA FDTEPRBFEFELLDYFER A KFHEICEZTYNTES
(FREVERICLET . BRMICIEKRE SR ORISER DO EUIK
BTHHINETT,

&l TE /B DR SR05 ZGE)KTEETRET DHE . R—ILLANYVTIIUEN

ZFELWTY , BHEHIRBISHLTHREATY . R Z2RBEERS
NERBIRGEFBICELIEMHELGN TSN,

2KDERIZKBHE

2 AR M5 ER% 46mm Bl CREILETE Y EREEELE
T R—ILLARYU S HTar 2 KD M5 E X% 46mm SR TH
—ILLRYL G IO EBLTEELET  RILhEFIMEEE
nTWET,

R—=ILLARY UG R—ILTIUETL 32 :2 KD M5 E X% 46mm
R TR—ILLARY Y  R—ILwovrEBLTEELET R
ILREFUMIEENRTLET,

sHAIEmIZDOIVT

BHEHIENEE Y RETHALTS . COZEHETF Y E
[CRELEVTDDELHLIMBLNER A BRULE Y REEE
BIREOEEFTICTILELNHYES,

LAYYY

KERERAVWTKTFICHET DHER. KEREIRADHEIICLT
BICHEEL TS,

B0 EE

KEICEHRETHHEF. 7—T L OHEONLAZFEFKTIIE
BENIKDESITHIBRER T TS,

EFTEETHHEEF. F—JILOHONRE TRIZESLSI
HRR M TS,

T THMEITHRETHIHE.WMO [EHh EE 1.5m ZHRET HIL
EHRELTVEY . ROFEEROL. TR LM THEZFS-
HTY,




52 SR05 ME{REEL/KEFRE

SROSAKIEIFABEEL2DDEMYM ITREHFZ TLNET  RELKERHEERBRIZT H=HIZ. AT avDR—)LLAY
DU DEREHELET . R—ILLARYLT I

o LALFE

o —TJ)LEHR

o AT
o AT

EREIZLET,

SR05 #EZATIFBBIZAR—ILL RS EFEHAT 5L SRO5 % 360° DEHBE TEIERSH., 10° OEETIEIT A EAT
BETI, COTEFKETEAWEIZDONT,10° DABMNTEDEEZEKRLET . 4mm D 6 AR TR—ILLARYY
B IEE TEET, SR05 DIFAATFIZEEDLOYR (¢25~40mm) ZFR T IEIZIE, AT avDR—IL< Ik
DERZEHELET,

- ® @
\1.,@ w— . .

Thef
= =
@ I 1
] I
1 I
1 I
| ;
1 I
& <
SRO5 SRO5-BL SRO5-TMBL

Figure 5.2.1 EMSE :3m — T JL{HE SR05, IR—ILL AR T FE  IR— LIV MMtE

53 SR05 DEEE

R—ILLARY UG ER— LI T3 DL SRO5 £ 2 DDA HTBLTWEBA)THRBETACENTEET , 2
— =D RETIEEDESIZHLT 5-Tmm RLWARUHBBETT,

54 HR—ILLARYL G ER—ILTHURMTE SRO5 DERE

2 DM M5x20 R & M5 FYRDR—ILLARY LT F T avIZEENTLET , bl SRO5 Z/KFER LS Z@EIT TR
BYABICERLEY,

2 DM M5 x30 R E M5 x40 ROMR—ILI IV AY UG IZHFBLET . CNLDRDIER—ILLARY UG EFa—T
IOV EEAAGT=OIZERLET , 33mm KFYREFLF1—TRIZIEL M5x40 R OEFERAL TS,



A=—HR—ILAYR &L SRO5 DKEZIMST-HIZFERINET, ZOHICEHBBORTYTIZLE=A>THE
LTLEEW, HSRR—AIXEIZRETIHESITTEL TS,

SRO5 [ZR—JLLAY S HFY{F I+ ABEIEE 5.41 OE LITTRLTWA K AFRYFFTEELY,
SALIFABELARYU T ERREIZLET . R—ILLARY U LMY HAEICDLNTIEE 5.5 BEETELLESLY,
DALIFER—=IL LRI BLET,

360

Figure 5.4.1 Z I SR05 MR—ILLAYLS EEIFZY L, AIE SRS ITIR—ILLARY T HEEZ LT, MRT%E
BOTHOEELFABLET . 4vm D 6 ALUFNKRETT,

1)
2)
3)

4)

5)

MADHEFEHTHOMELRAEBLET . 4mm D 6 ALUFHABETY,
MFIZ SR05 ER—ILLARY LG EEHLET,
SR05 EFR—ILLARY UG EHFVEENT DETIEEIZRYMFITET,

KEAMIZ360° \EEAMIZI10° BIFEZENTEET AZFRABLET . COEE DEIZHELTHRIAD
KEREELNET,

4mm DA ERTEFEDH T SRO5 ZEELET,



NKEELET—TILOREERABLET, 2) SRS FEIT=HICAERDEREHFTT,

) AERTEREHET 4) SRS DREZET

Figure 5.4.2 KZEREDFIE



55 HR—ILLARYLGO LOBRYFiTFERYSL

SR05 &4 T arDIR—ILLAY UG EREXT BIHERHR—ILL AT E T BRIZIEI—F X SRO5 D TER
TL—rD oS LENTBERHYET, TILZSBDO L LK SR05 ER—ILLARYU T ERE(ZT S, R—ILAYKR
MRL—XIZEK K3 TLET,

Figure 9.4.1 fREIIE 7L ZES LORYMITERLTVWET . BEIEVLDIELWMIEZRLTWET,, tIYREDIGFTIZ
EETHIL,

2 Usl& SR05 D FEIL—RZFED ATV T TRYMFFTLEELY,

1) 3L SRO5 DEIEOMATICEWTSAFYIAN—RNFNTNBIEE. LTSN, Y1 T ADEZRS (/N
—HRBETT, TNHD 4mm D 6 ALV FTRIUADLEITHA KIS ICHEETRYVICEILET,

2) FFTSR05. 35— ADFTULEFEBET,

3) D LDEEE SRS D TFHIL—HMIESIKIIZLET . RTADEEIHHIEELTCREEZEHLEET .
(Figure9.4.1 5 H8)

4) L L% SRO5 FERIL—MZT4vbhT B L3I DFATRENSKLET,

5) DEHAEHD SRS D FEIL—FAL LEANET,

X VLEANBIENTEL, ROFIE~NEAHET,

6) R—ILLRYU G ERBELET,

7 R—ILAYRZEYL T DNt S ABLIAAET,

8) R—ILAYEIEL 360 BB T HENTEET . KFEAANIKL 10 EETHELET,

9) SR05 BT IFSNIKENFHEENI=HET. 4mm D 6 ALV FEF-STHROERETEILIZLAKY EiEDET,
FODBEEIRCHSTICERYMSITONET,

R—ILAYRA SRO5 [THEASNTLVELMESE, SRO5 BN T LV LIFAIAREETNLET . CRIFERETIIAL 2D
DIN—YIDEWMIZHT=5-OTT,

D LIFINEERAFARTA /=% FALVT SR05 FERBTL—MSIYNT CEMTEET RS/ EELAAH D LERY
HLTLZEW S LERYM T ERIETRYN T RICIEA AR —LEREDITHEVARISERELTZSL,



56 SRO5 MER#: BigR

AHESE (IS EREBE(DCS-30V) DA NN ETT , SRO5-DAT HS(E W/ m? BAfL ) B 51 & T 2L 7™ T v (Modbus
over RS-485)F 1= X7 F R4 0-1V 7o Tk L THLNFET , SRO5-DA2 Hh5IE W/ m? BRI D B S ET 2L T Ik
vk (Modbus over TTL)ET=[X7F 0% 4-20mA 7R TykeLTELNET,

Table 5.6.1 SRO5-DA1 Bofg 3

e e Modbus(RS 469 010 1v i
1 VDC [+] VDC[+]
4 vDC [-] VDG [-]
3 not connected 0to 1V output
2 White RS-485B / B’ [+] not connected
5 Grey RS-485 A/ A’ [—] not connected
Yellow Shield shield
Note 1: ARV ADRIFTL—ILRIEARIEAD NI DU T IHEFShTOET,
Note 2: SRO5-DA1 DT AL AETF BT HAERBFICESZLIETEER A,
Table 5.6.2 SRO5-DA2 ERfR 5
e e MosbusT T 410 70 mA 2
1 VDC [+] VDC [+]
4 common / not connected * not connected
3 VDC [] 4 to 20 mA output
2 White TTL [Tx] not connected
5 Grey TTL [Rx] not connected
Yellow shield shield

HMEEMGERTIE A EREZF>TERIIFZABMYT /AL RDIAEAEHRLTEELY, L., SR05-DA2 A3ER A& HY
YT NAZANSHRESNDIZE . BRITEHRLELTZEL,

Note 1: ARIADIIHFTL—ILRIZARIZD NI T ITHEHESNTOET,
Note 2: SRO5-DA2 DT LRI A ETFT AT B HZERBFIFESZ LI TEE T AL



SRO5-A [FL T I BEIZL>TERBAENERYET O TITEELZILY,

Table 5.6.3 SR05-A (1) 7JL No. 3323 ~) BRfR=%

Ey EiRME SR05-A

not connected

4 not connected
3 not connected
2 White signal[+]
5 Grey signal[—]

Yellow shield

Table 5.6.4 SR05-A (1) 7JL No. ~3202) BR#R%

Ey EiRE SR05-A

not connected

4 signal[—]
3 signal[+]
2 White not connected
5 Grey not connected

Yellow shield




57 59 RE—ILFDFIA

T REBES—ILRDFIREI—F—DEETT, V—ILRFIRVEEBELTT LIERAERSATOET,
ZLDBRBITEVT, BB EIHEMEINTOEEBICRVLEHEINTOET . ChbDT—A TR —TILRIHD I —ILE
FEBSNIDBENHYEL A
PIZLEBREDISITHEMAEREBEL TTETNVENERE L — LR —T L RiEA L EMSEIBENHYFET
HIFEBEEDOHBLLIT—RIGRIYET—ITHBORIETYT, fISEL T, FIZ ETHIBFLOT—AEA H/NSK
TRAMIEYRF 5N TWBIHEEREA—AIVT FIURERINT =0T SIURRRILERYET , D& —X Tl
BEMIIRERET— T LRIEDEA TITHOIERETY,

58 SR05-DA10to1V A

SRO5-DA1 [T AT IR TIRDRHYIZ 0-1V HADA T arhHhYET, 0-1V 7o T ybERNBERIZIFZID
BEXEILHITHRATESWN, TOAUTIN T EFIRT 558X RODEESBL TS,

SR05-DA1 @ 0-1V 79+ FubEFIRT A EIEBETY , CO#BIT—BMNICEDbh TWST—2O0X 5 AT AIC
EEERT AL TEET, BEF(E)L SROI-DAT HAWUERE r ITHFTBHZETHETEET , 231E SR05-DAT I
BT HEr)IL—avs—MIB#HENTOET . OWm O BSHZ OV ICHELET, THERBIT IVOHADEE
1600 W/m2 &2 B KT TWET , TRFRBEITIZBICTEZICR L THERMEETT .

SRO5-DA1 D ZE =t

E=rU (Formula 5.7.1)

EAERFETIX E=1600-U TY, 55 BEL TR DERREHEEL TZSLY,

SR0O5-DA1

yellow brown [+] black | blue O to 1 V output

voltmeter
ground \
= U=0-1VDC

power supply 5 to 30 VDC

Figure 5.8.1 — A&7 B 5T &3E#E L 7= SRO1-DA1 D[EIFXE, SRO5-DA1 (& DC5-30V DHIREE TEMELE T,



59 SR05-DA2 4-20 mA A

SRO5-DA2 [T RILT I TURDAEHYIZ 4-20mA HADFTLar NHYET, 4-200mAV 7o TvbERALDE
IZIXCDEZIZILHIZHRATEEN, TR T I TR EFIHT RIS XRDEFSEL TS,

SR05-DA2 @ 4—20mA 7+ Fyb2FIRT A2 EIIBETT , COMBIE—RUVIZFELATWST—2OFT Y RT
LICEBEESRTHIENTETT, BEHE)X SROI-DAT HAER DS 4mA Z5INTHEE r ITHIFDHZETHETE
F9, ZHL SRO5-DA2 IZFB T AF %) TL—ard—MIEEEH SN TLVET O W/ m* D BETX 4mA TS LET,
EHREL 20mA DH D EE 1600 W/m? LB K512 TWNVET , TR TIZICTELIZHCTHRETRE

j—o

SR05-DA2 M ZEH#a =

E=r(I-4x10%/(16 x 107 (Formula 5.8.1)

EAELTFTILE = 16000 - 4 x 103)/(16 x 10T,

Table 5.9.1 T—XUNE LIEIEEE N DERLH

SR05-DA2 & 4-20mA B AZELFET , COEFTEIRYIRSIZIELDOHD

Capability to HENBYET, EEHITEESDOH AT TIEAL, 4-20mA DJIL—TME
TiEHAINTESZE BOEOHDERELTHEDONDZEITEEL TS, SRO5-DA2 (&

DC5-30V DHIETEELET L\<075\a>7‘-“ AOH—(XERETHBIA A
BETT . BE. 100 DBFIEMAER-EEERO=HIZEHLNET
(DC0.4-2V LU VIZE#EINE T ), COERITFDOERRICESIIZHERL
TLESW, ERHTERKICOWTIEIRDOR—DL 55 EZSHBL TS
LYo

SR05-DA2 M4 —20mA H AZFIRAT BB E. BRetEBIEF DEHKICOVLTIL 5.5 ELTRIESBL TS,

SRO05-DA2

yellow brown [+] blue 4 to 20 mA output

ammeter
ground A
p— I =4to20 mA

|
I 1
power supply 5 to 30 VDC

Figure 5.9.1 SR05-DA2 &— MG EBRIHEBENFEIXERETBIATEEL T —420H —%#E8 I 5155, SR05-DA2 (&
DV5-30V DERICK>THELET,



SRO05-DA2

yellow brown [+] blue 4 to 20 mA output
voltmeter
—— ground R I::I I =U/R
o | =4 to 20 mA
| |

I I
power supply 5 to 30 VDC

Figure 5.9.2 SR05-DA2 Z— kM BIE ST EIXEEETBIATREL T —20H —LiER I 5-ODEKE, EE. 100 4 —
LD MERRINER-BEEEHO=OIZEHLNET , SR05-DA2 (£ DC5-30V D EREMATENELE T,



510 SRO05-DA1, SR05-DA2 F4JLH A

SR05 DT H L HEESIHEE . SR05-DAT [ RS-485 oy b — KR BETY . — A . SRO5-DA2 (& TTL T/3A
ALEHENTEET . MADETIVIEEO YIRS Yy—Y TRz 7ERANTPC EBENTEET,

5.11 SR05-DA1 0D RS-485 1&#5%

SRO5-DA1 [ 2 ##(3 = E)RS-485 YT —IIIRIELTLET , ZD K54 R YT —ITlk SRO5-DAT [FAL—T &L
THEL, RRI—DODT—REREZITET, 2 # RS-485 DROCDFIF FRIRLTULVEY , SRO5-DAT I
DV5-30V DERMMREZTET, ERERMBET TRICITRLTOEE A, TRIOD VDC-IOERYT SRRy T—5
DIAEFAUITHEBEL TS,

Master

D

\Y/ VAN
Pull up

RS-485 B/ B’ [+]
LT Balanced pair LT
RS-485 A/ A [-]

Pull down

Common (VDC[-])

SRO5-DA1 |
/ Slave 1

Figure 5.11.1 2 8= RS-485 Ryt —o D, EHIZERITTSNTHER A,

FYRT—ODEBERFERNTEH=OIZR VL T—IDREBED/—F TIERIHERLT AN ETY  EIA/TIA-485 124
I2&BE TL [F—HRHIIZ 120-150 QSN TVET , 2 DL L DRIFIRIEIEHR IZLEL T ELD, RYRT—ID /AR
FR/IMETBEOIZ. TLTY T TILEOUBRABETT , ThbD— R EFEIX 650-850QTY,



not connected

shield

[+] 5 to 30 VDC

[-15 to 30 VDC

common

[+] data, RS-485 B/ B’

[-] data, RS-485 A/ A

RS-485 network

SRO5-DA1 wire RS-485 network

Figure 5.11.2 SR05-DA1 % RS-485 Ry —4IZHE#% T 5], SRO5-DAT [£54EB 5-30VDC ERMHIRBESINET



512 SR05-DA2 & TTL F/75Af R D&%

shield

yellow

[+] 5 to 30 VDC

[-15 to 30 VDC

common

data, TTL [Tx]

data, TTL [Rx]

SRO5-DA2 wire TTL device

(0]
(8]
>
(]
©
1
E

Figure 5.12.1 SR05-DA2 % TTL T/\4f RIZ#EH:9 %451, SRO5-DA2 [} & 5-30VDC BRMLIMEINET,

not connected

shield

| [+]5 to 30 VDC

[-15 to 30 VDC

data, TTL [Tx]

data, TTL [Rx]

TTL device

SRO5-DA2 wire TTL device

Figure 5.12.2 SR05-DA2 % TTL T/\4f RIZ#EH: 9 %41, SRO5-DA2 £ TTL T/AA A SIHKEINFET,

:



5.13 PC &MD¥EHE

SR05-DA1 & SR05-DA2 Il 51t PC T AIRETT . CDY —ATIIBEF LV IR—TH—Y T I T7(RE)T
EHRATEETY,

5.13.1 SR05-DA1 & PC (D iEdE

PC D7R—KIZRL T RS485~USB O /\—4—F f=1& RS485~RS232 A/ \—4—%FALE T, FRIE SRO5-DA1 &
PC DEMAZERLCVWET . ST FTILO AR NTETORERDREPLT —FSAANDREGEEELEHSOD
S, AVN—=E—([E2 T FIL DA ABETHI A= IHZE I TODBELNHYET , SRO5-DAT [ZEIR (5~30VDC)
MBHETYT, RS-485~USB AU /N—E—(ZILBEDIHE USB A 4—Jx— AN EFEMN BRSNS, BREHE
TEMLETHYFER A, RS-485~RS-232 AV /N\—3—%F AT HHSFBEBRN/MULETHY. SRO5-DAT ITHERATEHE
BELEBTEHIENTEET,

not connected

shield

[+] 5 to 30 VDC

[-]5 to 30 VDC ¢ = L1
common
[+] data
[-] data
SRO5-DA1 wire RS-485 / USB converter USB to PC

Figure 5.13.1.1 SR05-DA1 % RS-0485-USB Z #8584 @ L T PC L9 54,

5.13.2 SR05-DA2 & PC Mgkt

PC D F|ATTEERR—RZ&YFET A, TTL to USB a2/ 3—42FLLIE TTL to RS-232 A/ \—Aah\ME AT EETY, T
FEDKSITLTERT 2D ERLTVET . AV N—ED AR AIZT—E54ADY—C DEEESITH=HIZHZS
NBRETT, SMEEITR(G-30VDO) LML EELYES , TTL to USB A/ N—A(LEHE USB 14— T/ REELTHRE
ENFET, O —ATIHEAVN—ZITH L THBERIEHEHYEE A, HL. TTL to RS-232 a2 /\—43% k ALV515
BIIOAVN—ZEINBEREDLELLFET , COERIE SR05-DA2 LB THHELER A,



shield

yellow

[+] 5 to 30 VDC

[-15 to 30 VDC

<3|l

common

[+] data

[ -] data

SRO5-DA2 wire TTL / USB converter USB to PC

Figure 5.13.2.1 SR05-DA2 % TTL,USB O /A\—4%EL T PC LiEkEd 54



6 @E
6.1 PCEE oYU IROAVNITIYTT

PCENLTSROSEDBIEFITOIEMNTHETYT , BIEZETTIIH S [XPCIZHukseflux Sensor Manager software
M Modbus testing toolh AV AR—ILENTWNBLELRHYET , Sensor Managerld
www.hukseflux.com/page/downloads M54 2 A—R TEE T, testing toolslEwww.modbus.orghM b4 H 0
—RFCEFET (EHMEERIRNAHYET) . RETILSensor ManagerDHERED A EFBNTLE T, Hukseflux
Sensor Manager software(ZPCESROSEID@EIEDF-HDL—H —A U A—DTDx—REEMLET, 12— —
[&Sensor Manager&{F AL T— D FEIEEHDSROSD R ELPERNTDTAMEITITEMNTEET, Sensor
Manager|£SRO5D #EADHERET A OModbus PRL ADEE BIEREICHEHLTLVET . REGAIEGEDH
BIZIXFERLAZEWNTLESLY, . VI 7 D EH [Ewww.hukseflux.com/page/downloads. MR TEE T,

6.1.1 EUHIR—DH—DAUAL—IL

TR — v DETIZIEEFH/NA—23> D Java Runtime Environment Y 7k 7 (www java.com M5 A FRIEE)HY
WETY,

1) Hukseflux £2H < R—T % www.hukseflux.com/page/downloads. M52 > O—KLET .

2) AHoO0—KRI774I)LEEZL T “Hukseflux Sensor Manager’ 74 /LA % PC [ZaE—LET, ELLVM VU R—ILD
F=OIZITEBREIERISVLETT,

3)  “Hukseflux Sensor Manager” 74 LA N D “Hukseflux_Sensor Managerjar’ 2 T IL V)T BZETYITRII TN
BEILET,

6.12 ST a—T4vY
Java Runtime Environment /34 > X b—)LEN TLVELME S | “Hukseflux_Sensor_Managerjar MBRITEH A ELI DY
KOZXDAvtE—UHHET ., TDES . Java Runtime Environment 255 —EA/ 2V A —JLLTLEELY,



613 TUHYHIR—Tx AL D4R

|£| Hukseflux Sensor Manager I-il_lé]

Hukseflux
Thermal Sensors

Scan for sensor

Connected sensors update measurements:  |Manually Maow
Serial port

bl Getting started

<-- Select a serial (COM) port

Modbus address range <= Simply hit ‘Find" or "Find all
1 through |5
Mot finding the sensor(s) you are looking for?

Find Al - Try selecting a different serial (COM) port.
- Try extending the ID-range for scanning.

- Chedk the 'Serial connection settings' with the sensor manual,
Serial communication settings

BALD rate

19200 -
Parity

:Even -

Data & stop bits
8 databits, 1 stopbit

Load defaults

Manually connect

Modbus address

5 [ ]

with selected: Show deta nnect with checked: Plot on Live Chart

a
=]
1

Figure 6.1.3.1 YT R—C v DALV EE

oI R—T e AEEIL T SR05 & PC MMEfich b1 —F —Ix R LB ENTEET,
BEOTRLRAERELNBRMDBE. VT ILBIERTEE Modbus PRLRZEIEANTEET, [Connect]E ) wr$ 3
ZETHERMAEILET.

LLEBOTRLAEBERENOMNSLEIMES | #EEIL[Find]E /- IE[Find All#EREIZ K> TET CENTEET , Y
IR —Tx(LRODNT- Modbus PRLUADEHERF YU LET, — DDLU Y DHEEHZELTLBIGE . [Findl&#ES
CEEWBRLET BEHL, B —NR O o =B A T—EANTTEMETT, [Find AlllZ T RTD Modbus 7K
LRAZERAF YT DETHITET O THBAINZZENHYET .

[Find]. [Find AIICHEENRODSLEN>ZIBE. FA 7OV R IR EE. FRLREEHET R TOAEEAEEHRET
BITENESI I ERRET, COREICHIIERIEAF YT HTRLRADEEEIIKFLET , 247 TRLRADRFv>
11X 15 DU EMMNET AR O SIGE . FATRTRYIRE ST ILF 18—, Modbus PRL R, BIERTE
#RRLET,



|£| Hukseflux Sensor Manager I-il_léj

Hukseflux
Thermal Sensors

Scan for sensor

Connected sensors update measurements: :ManuallyI v:

|coma a4l @ 1 SRO5-DA1 2017 cCOM8 Modbus address 17 8.51 W/m2 24.28°C [0

Modbus address range

Serial port

@2 SRO5-DA1 2018 coM38 Modbus address 18 4317 Wfm2  2443°C ||

1 through |5

™ 3 SRO5-DA1 2019 cCOMB Modbus address 19 73.38W/m2  2487°C [ |

Serial communication settings

BALD rate

19200 -
Parity

:Even -

Data & stop bits
8 databits, 1 stopbit

Load defaults

Manually connect

Modbus address

-

with selected: Show details ] [ Disconnect with checked: Plot on Live Chart

A

Figure 6.1.3.2 3 5® SRO5 #EH L= Y IR—Dv DAV IALUED

BBENR OGS, BELASFENRTINET, BEEFEFXBSHTTYI T T#TT . BB 7YIT—F
FER.5BE. 1 nBMLEIRTEEY,

614 toYIR—Ty T—AOTOVE

[Plot on Live ChartliRZ &) w99 B &, [Plot windowl D FAEET , BIRLI- KB OBEHES TN KRRINET, X
BEEE TR —LIE 2 RIERICIEC TR TEDLYET, [Show Teil Only]F v IRV IREFIvITHERED
BRDT—EDHIPRREINET, [update intervallH¥ 1 F D EE ., [Show tail onlyl#fElX 10 HREDT—RUNEDEIZ
FAREETY, Y BIFEFHRISNBHW/mIZERRLET . Y BIEZBE TR =)o TINET,



.
| £ LiveChart window

_l1e3128
100:00:01.089 00:00:07 000 00:00:13.000 00:00:19.000
Ti ttin Signal setti
ime settings gnal settings Show legend
Update interval Quantity & units
,,,,,,,,,,,,,,, - : ) Export data
|1 second | w | [V] Average over interval Irradiance [W/m3] « | [¥] Show tail only
it 4 ' ) Clear chart

Figure 6.1.4.1 Z2 Y < —2 M SR05 B &t TRy MF|

6.1.5 tTUHIR—Tv HIBRICE T SIER

[Show details]/RAEH T 5 &, [Sensor details]EIEMARRINET . COE@IEF ) ITL—L a0 DIEREBRE,
BERREFOMOTONTADERTEETT, BV TDIVITIILFUN—ETRTOXZV)TL—aVERITEB DS
N)LEFH)TL—a0—rE—BLTUWET,



-
|£| Sensor details ==

\

Sensor details SRO5-DA1 2019

Calibration information Sensor properties
Sensitivity: 20,75 pv/W fm3) Serial number: 2019
Calibration date: 20-11-2015 Sensor type: SRO5-DA1

Firmware version: 1.014
| Show calibration history Hardware version: 1.01
Temperature characterisation Live measurement

2015/11/20 16:27:22
Coeffident a 5.8775E-39

Coeffident b 5.8775E-39

Coefidentc  1.0000ED 1 6 3 6
Irradiance | | W m2

Communication settings Temperature 24_ 98 =C

Modbus address: 19

BAUD rate: 19200

Parity: Even

Data & stop bits: 8 data, 1 stop

[ Auto-update measurement ] 1sec

[ Change serial settings ]

[ Export sensor details ] [ Close window

Figure 6.1.5.1 Sensor details [EH

6.1.6 TP TR— ¥ :Modbus PRLADERELBIERTE
[Sensor details]EIE 3LV T[Change settings]RA BT 5L TRIOBEAREET .

-

b

[£:| Change Serial Communication Settings = —

Change settings SR05-DA1 2019

Serial communication settings

Modbus address: 19 [1-247]
BALD rate: ::IBEUU - [symb/s]
Parity: :Euen -

Data & stop bits; & databits, 1 stopbit

WARNING
The user is strongly advised to carefully note the new settings, as

without these settings, the sensor cannot be connected.

Change settings ] [ Cancel

Figure 6.1.6.1 T2 IR—T DI TILEEREE @




FHLLVEERTEA® Modbus ZRLAM A HENT=FEIZ(X[Change settings]TRAV CHEE T A EMTEET , COBEHEIL
BEMICHERBILET , [Change settingsIEEEN T IV T4 T THRWNEE X AU FILDERENEYFET, L. Modbus
TRUADNEBINIGE, o IR —Iv (IR OFEBS R ICEBMNICHR[EFERINET,

6.1.7 EUHIR—Tv: BREDHE(PowerUser M)

T IR—Ov IR D EBROHNCERFEEEA SRR EITOICLFEHFALTOERE A LML BX Y
JIL—2av il REDEENESNIERFOBENL T v IL—avBREICRFESNE T, ZOZ&(E[Power
User]IZH 5= D/INRT—RE/BoN =5 & A REL U E T, [PowerUser]
ADNRT—RFER/T3E=HICIERFEITASHNEHELEEL,

il : v ) TL— 3V BREED RS, SR50 A% 990 W/m? DH AZERLUIA. FEZRTIL 970 Wm? THAIRETH >z, OF
U, SRO5 tH /1% 2.06% = LMET&Hot=o AUSFILDRERE(L 16.15 x 10-6 V/(W/m?) THo1=H, 41+42 L REZE AT
1648 [CEE T REZof-, HWVFYYITL—2avERIEBEI7AIVICREFESNDS, COHE. 63 55 81 LURZITH
LWMEREBEISNS,

6.2 RYCI—OEIE: J7voa3va—F. . LPRA . aM)L
2B A —D Modbus FFLRE 2 DULDBHEICRTE T EELIT—OLUDEEHNTZEIZGYET, CDEL
SR05 TAHWONTWSI7arva—k, T—31EE . LY AR DNWVTHRARTULVET , @IS D EHRIE Modbus

Organization [Z& D> THRESNTLVET , ZOEHRE “Modbus application protocol v1.1b” and “Modbus over serial line
v1.02" %S B L TS0, XEE www.modbus.org WS EBH TAFTEET,

Table 6.2.1 Modbus I—F—&

HR—bk&h TLVS MODBUS 77493 3>a—FK

27933 a—K (HEX) i

0x01 M LEAHL

0x02 ABEAHHL

0x03 RELOREGRHHL

0x04 AALDREZEHEL

0x05 ML EEAH

0x06 RELOCRA1T—FEZAH
0xOF A1V EREEAH

0x10 BRELORE EfFEEAH




Table 6.2.2 Modbus T—2ET )L

MODBUS F—4ET I

R AITCzHr 4T 247

A7 Single bit R

aqIL Single bit R/W

AALD R4S 16 bit word R

RELOR4A 16 bit word R/W
R=BHRAHER W=EZAAER R/W = 5HAH / EERH

AEF/EIANEQMWVERBILER A ANLDREERFBLOZ2LRERICRBILER A

Table 6.2.3 T—474+—< vk

T—874—3vhk B

ui6 Unsigned 16 bit integer

S16 Signed 16 bit integer

u32 Unsigned 32 bit integer

S32 Signed 32 bit integer

Float IEEE 754 32 bit floating point format
String A string of ASCII characters

T—R37+—IYMIFENEERELLBREEHFTT . FESHAEBRIADEEZEATITN., RIETELEHOEH
[FEDHBYFET 52D 16 EVFL U RAE—DDERIZHTBIHGETT 6 DULDLUAINERSNWI-1BE. &
HOERIDHETT,

T—AIA =TIV HFEMEFTEIHFELL 2EVFEHRTHIEE . RIDLPRABFREHEEYMMSW)EZFZBH D
EvyMLSWERYET . 2 DD 16 EVRL U R AL 32 EVRBEMELTREFSNET,

FHELL R2EYFEMITTRORICL - THESIET,
(MSW x 216)+LSW = U32.
D ESEEFTEHIT R YT —2E{E: example master request to SRO5”IZHFEEL TLVET,



TRABIZ LS TIET—2VIIAMEFNEND SR05 L AFB B LTH TEILELAHIEESN
A HYET . fl: SRO5 LORZABEE T+ XRI—F Ttk =7+1=TRI—LIREEE 8.

Table 624 0-11 LY X2, @EDFAICEWTIX 243 ZHEE. 6 R TARE. 40 Z YD TILOERBFIZFEL
iﬂ-o

ModBus L R4 0-11

LOREBEE | 1I\5A—4 n&E a4 T—5 T4
—<yh
0 Modbus address Modbus network LDt HF7KLR T | R/W uié
THILE =1

1 Serial communication settings JUTIVBIESRTE TI4IE=5 R/W u16
2+3 Irradiance TRETEEE x 0.01 W/m? R S32
4+5 Factory use only

6 Sensor body temperature AIKERE x001° C R S16

7 Sensor electrical resistance BEXIEIE x01Q R u16

8 Scaling factor irradiance T4 L= 100 R uit6

9 Scaling factor temperature F74ILk =100 R u16

10 + 11 Sensor voltage output BEHAx10°V R S32

12 to 31 Factory use only




Table 6.25 LY R4 1 DF/EEAF T3y

RE
BREES R—L—F T—REvk Ay TE Yk AUL ¢
1 9600 8 1 none
2 9600 8 1 even
3 9600 8 1 odd
4 19200 8 1 none
5 ( = default) 19200 8 1 even
6 19200 8 1 odd
10 38400 8 1 none
11 38400 8 1 even
12 38400 8 1 odd
16 115200 8 1 none
17 115200 8 1 even
18 115200 8 1 odd

Table 6.2.6 Modbus32-62 L' 2%
ModBus LY R% 32-62
LORSEE | K54—5 RE 547 | 7—H-IF

—<vhk

32 to 35 Sensor model TS EMER R String
36 to 39 Sensor model Y EMIER R String
40 Sensor serial number R u16
41 + 42 Sensor sensitivity RETH x 10°V/(W/m?) R Float
43 Response time SR x 0.1 s R ui6
44 Sensor resistance EHE x 0.1 Q R ui6
45 Reserved ®IZO0 R uié
46 + 47 Sensor calibration date Fv1)JL—328 YYYYMMDD R u32
48 to 60 Factory use
61 Firmware version u16
62 Hardware version R u16




Table 6.2.7 Modbus63-82 LY X4

ModBus L X% 63-82

LOREBE | 15544 & 847 | 78T
—3vk

63 + 64 Sensor sensitivity history 1 RESREERET x10° V/(W/m?) R Float
TIAILNZ 0

65 + 66 Calibration date history 1 Fv!)JL—>32H YYYYMMDD R u32
TIHIEO

67 + 68 Sensor sensitivity history 2 63 +64 &EREIHR R Float

69 + 70 Calibration date history 2 65 + 66 &ER*k R u32

71 +72 Sensor sensitivity history 3 63 + 64 EFItE R Float

73 + 74 Calibration date history 3 65 + 66 ER+k R u32

75+ 76 Sensor sensitivity history 4 63 + 64 LREIFR R Float

77+ 178 Calibration date history 4 65 + 66 ER+k R u32

79 + 80 Sensor sensitivity history 5 63 + 64 EFEIFE R Float

81 + 82 Calibration date history 5 65 + 66 &EFItE R u32

A

Table 6.2.8 1)L

TRAMBIZESTIET—2VIIAMEFNEFND SR05 L AFB (L TH TEIRELAHIMEL
NFEEFAHl: SRS LURAES 7+ IRZ—FT1yk=7+1=TR3—LTRIESF 8.

aqL

af INSA—4 A& 247 F—R-TF—3Y
k

0 Restart oY DBERLE w Single bit

1 Reserved

2 Check o OESEHEA W Single bit




6.3 RYMI—VUBEEDAHE

T—REURFAD Modbus 7RL REBIEFRELT—EIT5&, SR05-DA1 % RS-485 Ryh D —H L ERICEEERSESHC
EMTEES, SR05-DA1 & Modbus FYbT—I DT A AL chapter 5.10 “R5-DA1 O RS-485 &t ' # S BT
W CDEE U H—IZEBR(5~30VDC) 2T 2 ENHYET , oY —I(FHEICEEIZB LM =TI L—
[ZRDIEBHL., P—ILRET SOURIHERLELTTSLY,

SR05-DA1 ZRYrT—HIZA 2V A—ILT B L THLL Modbus T/AMRAELTDBIEREEITOLENHYET,
REILBEBENITAET, SRO5-DA1 AR yhT—H L TIEEL H—EL TRBIN THLMES X, SRO5-DAT D 15
ATS)—DF7AILNAFETEDLINRYRNT =V EHBE DB TICENEHETTSLY,

EERTETIEILSREI—2+3DEXRAHFDT—RELSRAEI—6 DEVH—DERE. LURA
DEUH—DIU)TILEEEZ 1 BEEIZAEX YU LT 60 R ENERET I ELZEEEIZERLET,
LYPRE—2+3DT—E74—I VI 2 EVFDOBHEETHASA,. L RE—6 DBEIT 16 EVFOBHEITHAS
nEY,

—ENDIIALT 16bit DL RE—% 5 DETYIIARTCEET, 6 DEHWLMIZFNAULDL O RE—F—EIZUHIR
k3 %&. SRO5-DAT IEIEELEE AL 6 DEWNIZFNULEDL U AE—FHITANT BB A [E multiple requests Z{3
LTTELY,

6.3.1 Modbus PRLRAMDBREELBIESRTE

HBDTRLRER—L—FDBREETROLOIDHENHBYET,

® LUHEPCEEUYIFR—TVEMESOTHERTD

® UYL PCEZDMOD Modbus Y—ILEFES>THE#RT bo www.modbus.org ICHRLHEN U IHBHYET,
® AYbI—Ya1—H—ALE—TI(RVIIEFAT S,

Modbus ZPRL RIZLS R4 0 [ZRFEEN., TIAIMEIZ 1 T, a—HIEZOFTRLR%E 1-247 OHEETEET S &
MNTEET, PELRADEF RN I—ITH—LFTDIRENHYET . BIEREELCRE 1 ITRESNAET ., TI4+ILE
REIL 5 T LA TLVT, 19200baud, even parity bit, 8 data bits and 1 stop bit T . FILLWFZFL AL LLIEBEREN
EFAFENER. LUV EEREBLETNIENTERE A, ZhIEaA)L 0 [T LT OXFFO0 ZELZETITZET S



6.4 RYFPI—EIE RREI—JIITRFDH
BEDARL—2aVTIELORF 2+3(ASERE)ICHTHERTT, mEETENEH. LA 40 LFUTY,
COHITIESROS5 [X7ZRLR 64 ELET, LU RE 243,640 ~DERDFITY ., X 16 ETRLTLET,

Note: 32 EVRT—ARIE 2 DDLU RATRBEINFET , MSW & LSW [E—EDERTIRBINET,

LOAZ2+3DEKR

Master Request:
[40] [03] [00][00] [00][04] [4B][18]

[40] = Modbus slave address, decimal equivalent = 64

[03] = Modbus function; 03 Read holding registers

[00][00] = Starting register, the master requests data starting from register 0.
[00][04] = Length, the number of registers the master wants to read. 4 registers
[4B][18] = CRC, the checksum of the transmitted data

Sensor response:
[40] [03] [08] [00][40] [00][05] [00][01] [7CI[4F] [79][DA]

[40] = Modbus slave address, decimal equivalent = 64

[03] = Modbus function

[08] = Number of bytes returned by the sensor. 8 bytes transmitted by the sensor

[00][40] = Register 0; Modbus address
[00][05] = Register 1; Serial settings, 19200 baud, 8 data bits, even parity bit, 1 stop bit
[00][01] = Register 2; Temperature compensated signal, Most Significant Word (MSW). Decimal equivalent = 1
[7CI[4F] = Register 3; Temperature compensated signal, Least Significant Word (LSW) = Decimal equivalent =
31823
[79][DA] = CRC, the checksum of the transmitted data

LORS 243 [TESETT  BEREXITHOATOEEA MSWHN 2B LRATLSWHN IBLCRATY,
REIZESTHEINET , (MSW x 2'%) + LSW)/100. ZDHITIL: ((2'° x 1) + 31823)/100 = 973.59 W/m*

LOR5 6 DEKX:

Master Request:
[40][03][00][06][00][01]1[6BI[1A]

[40] = Modbus Slave address
[03] = Modbus function
[00][06] = Start register
[00][01] = Number of registers
[6BI[1A] = CRC

Sensor response:
[40][03][02][08][B11[43][FF]

[40] = Modbus Slave address
[03] = Modbus function



[02] = Number of bytes
[08][B1] = Content of register 7, decimal equivalent = 2225
[43][FF] = CRC

Temperature = Register 7 x 0.01 = 2225 x 0.01 =2225° C

LPRA6 IFRTARETY . HAEE 100 TEIDLEENFONET , COFITIL: 2225 x 001 =2225° C

40 L RADER:

Master Request:
[40][03][00][28][00][01][0B][13]

[40] = Modbus slave address
[03] = Modbus function
[00][28] = Start register
[00][01] = Number of registers
[0B][13] = CRC

Sensor response:
[40][03][02][0A]1[29][43][35]

[40] = Modbus Slave address

[03] = Modbus function

[02] = Number of bytes

[0A][29] = Content of register 40, decimal equivalent = 2601
[43][35] = CRC

LORZ A0 T D) TILFoN—%ERLET , ZOFITIE 2601 TT,



7 A TFORENSTIN  a—Ta2T

71 ATFFURERBE R

SRO5 [ZFEAEDRETR/IMNRD AL TF U ATERTESETHAMNAIRETY , FHAIDEBRENLRVGS TEE. HYZ
BOESBRELGUNSIENRRBSIE S, FHAMBICEBENEETNTORLNER T LI > TERIEDE LG
AMEZBACENTEETT . BREAESENTUVV LGS thOFHAKRILBERR T AN HEREINFTT,

Table 7.1.1 SR05 DAVTF VR T—ARWMEBRECEDITITSIEMHREINET,

BSsEOrATFUR
= 0D b (3 ELES
1 158 T—ANH FHAEZHESN AR AMSTBELBLLEHE =Y EDthisd 5l ) Mgt
BEAOELLLETHIEAHRINET, MSBREDBEDEZHEH/N
A—V IS BREDHEICRIBET,
WEOEHAED <A FADIE (zero offset a [TIELME) EH-TULNAI LR
LTSN, BN EROEWRE TS BEN- 5 WM ETTFAYE
T HAREVATLPV ORTL)EFERALTWSEEE PY S RTLDAH
h D FHENE S LEBL T &Y,
DA EICEH>TEELFTAECHESNSEN S NI-ED/ \F—
URARUMERDIF TR,
2 23 AR HOMNAEEEALTR—LEERLTLEEL,
ELIKWVENRBEBKOTILA—LTEREL TS,
3 678 BRE UTDEEHERELTTIL,
S—TJIDER. 5—TIILOHEE, ARI8—, IIVMIE., #iasLyr—7
JVISENDHNE, #BZOLARNILEFILNARGEHAEHEY THEE. 7
YURDER. F—LARICHEEHEE,
4 2 £ BREIDOXH  HERFITRIETY 2 ERTRRL TSN, B EHBE S THIEHIE T
HIEEIFECEETHESIHILEIN-IRETITo TS, SROSDT
EDTL—b%E 32D T10 #OFHFTETIMYSNLET (Torx 10 K51/8
—ZFERAL TSN  BEFIORITTF—TTIL—MIBHohTLHE
T TL—rERYMTIT BB IEEERISEE L TS,
5 24 BXv)IJl— AEBLRASOHBEDLRIZEKEIBFFYIIL—a0EToTIESLY,
= BN TITIH AL IS0 9847 IZEHLL . EHNTITOIE AL 1509846 [ZEEHLL
TLIEELY,
6 24 SATEALTE SHIZ2 FEFEHAT IO EMHIELET,
AAVR
7 6 & parts =TI 8—NEARPLARIZESSNTOENSSIERBRT INE
replacement [THYFELA (=121 Hukseflux DFEIE REFRALTLNSIESIZBYES),
BB 3R
8 6 & internal BBEOTL—FERITTO VLT ORBAVEN, ERREREYILFELT
inspection NWBAMEELTLESLY,
MR D SR
9 6 &F BRIE AEBOEREOERENT=H. ENTORIEIL1S09847 [CEEHLL ., B4

TOMIEIL 1S09846 [ZHEHLL TLFEELY,




72 STV aA—TF4Y

Table 7.2.1 ST I a—F42 4

ME

UTOEBEZ#®RELTZAEL,

HERITEN DTV E,

aARYEA—DL oMY ERYFIFOE RTINS,

ARTE— (=R —=TILEET) DIREE,

LY —H 5~30VDC ZZ T TNBIE,

D LR DR SN TWSE (R T —2IEEEHEL TS,

Y —ADOERBRADEGEREL TSN, BE AT REFRYRT—2D Common 2
EHLET,

EBRTALD#ESE

o IR—T¥%E PCICTAV AM—)LLTLIZELY, RS-485 BIEFE L TTL@IEEHA-PC T
SR05-DA1 F7=z[d SR05-DA2 IZ##iLFJ ., DC BRZ Y —ITHERLTE Y —LDBEIEET>
TLEZEW, BREANSE—BMIZ 0 OA TV EELGIENE NSNET . A7V bDIEIC
EHECETH> TS,

oY —hniE
=R N kY (R
WEE

T —DRRICRIET ENRE BEFFICE Y —FREBL. HR(0OWERHELET, HiREE
ALTOo1m QNS H—ZBLLTESWY, oY —OH AHD 100 Wm? THNILIEET
T, RIZHBEDERET >TSS, B —OHAD 1 SLIRIZ0W/m? [T DIKEEETY , [
C7RLRZEE D PRI —EX L TEHAMED LB E 1T o> TS,

T —EDRE
ERTELNG

Pay
=}

ETORET—TILDEGERILTHOBEEL Y —ELDBEZITOTHEWL, BIEETELE
BlE. PRLRAEBERENELLWIEREL TSN, ¥—TJILOEV EXIGDEBEZETAIT 52
LIZKYT—T L DIREEERERL TS ERED 10 QRYKEWMGEE7—T LERBL T
LY,

T —DERREERERT S20IZ, EoY—% PC ITERLTEUYIF—2 v D5 “Find” &
“Find all’#R{TLTLIEELY, m—TILDERZELAToRETHLE Y —LDBENTZ AN
BEIE. THIGERL WV EERE Tt —E B3R UIES0Y,

SRO5 A% 6 LLE®D
LORAM) YT
AMZBELE
LYo

SRO5 (X1 EDYHITART 6 DLLED 16 bit DL ARG ET R LETEEEA.6 DL EDL
DRAFEN VIR BIGEIEERV I T RAREFERLTIZELY,

o —DH B
ENEEIZKE
LN (EF=[RNELY)

REOHANEETAFTRADEEN-FBLREIE-5 WM ETENTAYET, ) ELRUET B
BEELHONDGE (L. LT OIEBEEMHERELTEELY,

R—LITERPEYHNENIE,

EBRDRTEWETILIUEEMHNEN L,

HERDUKFEICRYMFITEN TSI E,

=T ILICHEIEA RN E,

ARG A— (=R —T L) IZFIBA R &,

FHAMEMNFRIT UTOEBZEREZELTESLY,
ERVWEFHETR  L—F—OISCFEEOEWRFORERINENIEL,
TIHEE = ILRDEGNEETHDIE,
Y= —TIJLIZREEN RN E,
SEHRIRZH—TILDEI N TULVELN &,
CARPA— (=R —T L) ICHIEATENI L,
F—LRIHE ZHETVLETOT. RETITEOH—FERYIEEL,
NHLNDIEE

73 BB FEFZrIL—avéFIvy

—EMICBSN CTEXRBHFHOBXYIIL—2avE TG E R OEX B O EELD L BEERELET .
BX¥)IL—32(% IS0 9847 “International Standard— Solar Energy— calibration of field pyranometers by
comparison to a reference pyranometer” |ZZEHLL TLFZEUY, Hukseflux TIZBRTOD X+ TL— a4 1SO 9847 [Z#

BLTLET,



HEREINDBEXV)IL—avnFik:
BEYYIL—av FBRATEEL TSN, F— 02 (SR05) AL THEBICHL TEEEEICASSE, 51l
fEZ LB L TEELY,

EXBAHFHFOFEFYIIL—1avF 2 ETEICERTHIEMNHRINFET , 1—F —IL SRO5 DEELBED T+

IL—2avDREREECLIORI—EBEITHIENTEET , A—F—(FHEOF ) ITL—2 3o —EREERT
BTEMTEET , Hukseflux [21SO 5 ASTM IZELIZBA TOF v IL—2aV OFIRIZOVTERBLEHELES
W o —IR—TDr—F@BL TP RI—ADRBAEFHF AL TWSITHICH LTI NN —2—H— | O Hhfi &/ ST —
FEZEFL TS,

BN TOLBEERT SHE ;IS0 (FLEOEXRBAFFHEFERALEZEBATOFRYITL—2a 0 F#HELTVET LD
L. Hukseflux [FEELIL-#BOHELEICIERICETIVLEISRAD L Y —4FERATHIEEHRLET L 1SO (FHAM
DBENETDErTL—avEHBELTVET (BXREIZ2~3 BIEE. EXBIC10 BEE) . BEDBE. T L
SHEREABOF v ITL—aV EEETT , Hukseflux [ERXNBBEICASTTIEFIZBLNS 1| BEICLDOBEEERE
ALTKYEBB TR v IL—avE T3l RELET,

Hukseflux AR DB HMIB 1T HEHAIED LR :

1) EMNEEAFTIHIEFICEREL TS,

2) T HLRBHFHIFIRALITISVRERATOE X B FE T LB LLERZFRL TS,

) MALLEILEFHRRITHER T A-0IC. EFEBOIS— (T LA T7Evb) R IFHIENTEET,

4) FRTOE Y —ERULTIYbR—LIZRYFITE=8. £ —IERCEREICHRYET,

5) KEIZRIVMLIE=BED=HIZKENEFTH 1 BREDOGHELET2-OICChMN AR THEVNVES (X, EEAST
AR (RS EHZEE AT T DELSITHEIT D) THREHRES T DI, Eo—Z@BIF v TL—ard b2
#RELT. BEEASTHAIIATHEHAEZLEEL TSV, @ XBSFHEET TEEEAH TN BLNE G
BIEEFICHEZFTH>TIEEL,

6) LHURISADEXBEETIE. £ 105U TOEBTHN ISR BERATEET,

N 727—ARISADEXBEEFHTIE., = SULUTOEB THNIZZHEZZATEEY,
B)EHAUA—RAVE—RFDLXBSETIE., £ UL TOEEFH THNIZEREIZATEET,

74 T—RAORERET
RERIEELUTOEENSERSNET,

A5 15T R FE D AE R D i 4
ERESHFHICEHLHEEEZTOVN B
YAEIZE T HEHAMEDLLE

B D H HIEDET

RLERELOFFREMNGHNEITEETSHILETY,
TN 5BVWRTEFBHRICETTETAVILECHELTOET O T, HFHlEUTMSHERL TS,

www.dgms. com.
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81 H—JIOEEREELEKZM

SR05 Dt H o —TILIE M12-A DRAFL—FARIEEHATNET . y—T LK BOERFaARIEFEDT—TILE
RETEYBATACEEHELES . 7 —JIILOERIZEIZIZIRIART OOV EEES—TIILERETHNSEBAT
BIEEWELET ., BET—TILICDVDWTA—ABLUVBRSETIE Y R— L EH A,

SRO5 £ 1 KDT—TILHHEBLET ., AN Y E(L RS-485 Ry — I DIBRKIIKELET . TAo—F—2%
LLERAU R RAVDHVSNET  FICTAS—FI—oTlEEU Y —T LD RIFEE /R EEITRE=0HIC
HEDLEITEVDESIABRLNESIET,

IRAVRRRA U MERDIBE . BRMIZIZEIZEWS—J ILEMNAIRETT . RS-485 (X 1200m ETHD—TIILEA T
BELTEHONTLET,

ARIRET—TILDEFIZDNTIERR—IIZTEEDTLET,

Figure 8.1.1 Z£:M12-A AXaARY44+E SR05 5—T L, =T ILDE53—IHITHBENT AN T, FBETIE 3m
T. 10,20m HLF| AT EE, BIXARIERTHEZERAT—T )L, 10,20m HF| A ATEE,



Table 8.1.1 SR05 M4 —J LT R

—ARRO7E 3T H FLWNVARIAGES—T L ERFTITSEXL TS
— Ry —JIER OARDARTFEr—T L ERFETTIEXL TS
a4 S —Al: M12-A RRL—hARaR94E, 5
*—7H—: Binder
HF—T L M12-A ARL—FARARY% 58
A—7—: Binder

VIR AR A EBRMICERSATOEY

=L 5 —ILRfTE
A—7H—: Binder
R F=TIIETESLITELT BRETT . IRA U R A U DB A [E RS-485 DL TH

% 1200m A& K TT,

=2 T CEATESZE
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Table 8.2.1 TE{t#

NE Is i
R—ILLARYL 7L SRO5 [T ELTE M5 2 x2 AV
LREERSAN— Lz
R—ILL AR f+E SRO5 (2 ELRTE 4mmé BLF (A
M5 Fyh LWz
R—ILT O MTE SRO5 [THELRTE 4mmé BLF 3
R=ILARYLG  R—)LI YU MFE SRO5 [CHEBELTE 4mm6 ALUTF [FLy
SR05 7 JLSBY LRYSILICRELTE 2to 4 mm IEDVAF AR5 A/~ LE

83 ART/I—Y

AR M12-A a5 4+E SR05 5—TJL (3, 10,20 m) —TJILRIEZRIZIETE
OARYERT(FRAR M12-A)fE SR05 RS —T L (10,20 m) —TILRITFEEE
R—JLL A4 (order number BLO1)

R—JL< ™ Morder number TMO1)

R—ILT I rR—)LL R4 (order number TMBLO1)

DN

m+<

2 x M5x40 R~

2 x M5x30 R~

2 x M5x20 #2 2 x M5 Fyht&E

8% (N4, 1.0 g, in a HDPE bag)

TR F—LEKER, EUYFARARTNA—VELTRHBLTVEE A,



84 UIRGEEFYITL—LaviRE

ISO L ASTM (FTEBEEBHMB DN FEEFT V)T L—2a0 DA EIZDONWTEEEZFH->TULET . HRAKZEABWMO)(F

ISO PEARRZEELTIRALTLET,

Table 8.4.1 1SO & ASTM O H §F5H1E#

DSAGFEXRYYIL—La iRHE

ISO &4

ASTM 2%

ISO 9060:1990 Solar energy —— Specification and
classification of instruments for measuring hemispherical
solar and direct solar radiation

SEL
Comment: F&E &

Comment; a standard “Solar energy ——Methods for
testing pyranometer and pyrheliometer characteristics”
has been announced in ISO 9060 but is not yet
implemented.

*G7EL

ISO 9846:1993 Solar energy —— Calibration of a
pyranometer using a pyrheliometer

ASTM G167 — 05 Standard Test Method for Calibration of
a Pyranometer Using a Pyrheliometer

ISO 9847:1992 Solar energy —— Calibration of field
pyranometers by comparison to a reference pyranometer

ASTM E 824 -10 Standard Test Method for Transfer of
Calibration from Reference to Field Radiometers

ASTM G207 - 11 Standard Test Method for Indoor
Transfer of Calibration from Reference to Field
Pyranometers

ISO 9059:1990 Solar energy —— Calibration of field
pyrheliometers by comparison to a reference
pyrheliometer

ASTM E 816 Standard Test Method for Calibration of
Pyrheliometers by Comparison to Reference
Pyrheliometers
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R MESTEZEWRR)(E SR RO HEHAIEETT  WRR OF AL WMO £1SO Ol A DEEITHIGEE
B1=OIZX B TY . 1S09874 Tl paragraph 1.3: the methods of calibration specified are traceable to the WRR [ZE2 &}
HAHYET, WMO DY =217 JLTIL paragraph 7.1.2.2: the WRR is accepted as representing the physical units of total
irradiance [ZEEEAHYET

SKESBEOMS A OHRMLLEEITR A AFRRIZ3H S World Radiation Center(World Standard Group (WSG)IZ&
STHEFEINTWB)IZE>TRIEENTWET,

www.pmodwrc.ch ZH8

Hukseflux 122 (X B 5D WRR ) TL—2au M —HTILTY , DD DINSIIEIENKIEHN S 1000W/ m2 D
BETITHONTWET, BATOFRYIITL—avIE KB 20-40 EOXIBA T, F—2IL DS E 700W/m2<50N
NHREETT,

Table 85.1 F+)TL—La k&

WORKING STANDARD CALIBRATION AT PMOD / WRC DAVOS

Calibration of working standard pyranometers:

Method: ISO 9846, type 1 outdoor. This working standard has an uncertainty “uncertainty of standard”. The
working standard has been calibrated under certain “test conditions of the standard”. The working standard has
traceability to WRR world radiometric reference.

CORRECTION OF (WORKING) STANDARD CALIBRATION TO STANDARDISED REFERENCE CONDITIONS

Correction from “test conditions of the standard” to “reference conditions” i.e. to normal incidence and 20 ° C:
Using known (working) standard pyranometer properties: directional, non linearity, offsets, temperature
dependence). This correction has an uncertainty; “uncertainty of correction”.

At Hukseflux we also call the working standard pyranometer “standard”.

INDOOR PRODUCT CALIBRATION

Calibration of products, i.e. pyranometers:

Method: according to ISO 9847, Type llc, which is an indoor calibration.

This calibration has an uncertainty associated with the method.

(In some cases like the BSRN network the product calibration is with a different method; for example again type 1
outdoor)

CALIBRATION UNCERTAINTY CALCULATION

ISO 98-3 Guide to the Expression of Uncertainty in Measurement, GUM Determination of combined expanded
uncertainty of calibration of the product, including uncertainty of the working standard, uncertainty of correction,
uncertainty of the method (transfer error). The coverage factor must be determined; at Hukseflux we work with a
coverage factor k = 2.

86 RERFHLTHMHDEEL



BSEHIMFERRILES BB D SRS LIRS BABLFENFTT . KBEAIRILF—ELIELIE Wh/m® D
BEuTHRONET,

Table 8.6.1WMO IZ&->THEIN TULBRRRZRIZE TSI E, POA (X Plane of Array irradiance ME&, FAZE(X ASTM
L IEC Z# (> TULVD,

g5 EL HERX Bifr AMDEE

El TrREmKat El =g | +E! W/m?

HI BEuREHYOTREHSAE Hl =Hl +H | J/m?

ET L rRERST ET=E T +E 1 W/m?

HT HERBMOHI-YD LREHEE HT =H, T +H 1 J/m? W-h/m? Change of
units

E [ERESVED] W/m? DNI Direct Normal
Irradiance

Eo KIZEH W/m?

E, | » £XB50OKFm) E;l =Ecos § +E4! W/m? GHI Global
Horizontal
Irradiance

E, |« £XBF@HEm) E, | =Ecos @ + W/m? POA Plane of Array

Eo b o E-T ¢ okk

Es | TRERIHE W/m? DHI Diffuse
Horizontal
Irradiance

E 1,61 L. TREFREHKS W/m?

E 1 Kt gt W/m?

Ex ETIRZ Ex=E| -E1 W/m?

Tl TSR E (h ) °CorK

T1 WEHRE(EZE) °Cor K

SD H BB h

OIFXTEA. 6 [FKENSDHERA, § FRENMSDHENA

g = global, | = long wave, t = tilted *, h = horizontal*
* distinction horizontal and tilted from Hukseflux,
*k T symbols introduced by Hukseflux,

*okok contributions of E4 | (and E, T yare E4 | and E, T both corrected for the tilt angle of the surface
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Table 8.7.1 ISO 9060 & WMO D H&t:tH8ET—T )L
EEWMO OERBFMEDERLISO DENELIFELRYET , Hukseflux [X ISO DHIFIIZHE->TLVET , WMO £FEEIC
BT ARENHYET,

ISO V53RN

IS0 V5 R THUF)—REAVE  T7—RRITR THURISR
—F

4R LR

IS EBFE (95 %) 15s 30s 60 s

£Ox 7t vhk (response to 200 W/m? net thermal +7 W/m? +15 W/m? +30 W/m?

radiation)

€0A4 7+t Yk b (response to 5 K/h in ambient + 2 W/m? + 4 W/m? + 8 W/m?

temperature)

JERFE M (change per year) +08% *+15% *+3%

JEE LR (100 to 1000 W/m?) +05% +1% +3%

ARG EFE + 10 W/m? + 20 W/m? + 30 W/m?

JRRIEINGEE (350 to 1500 x 107° m) +3% +5% +10%

(WMO 300 to 3 000 x 107° m)

BEISEHEE (interval of 50 K) 2% 4% 8%

AERE +05% +2% *+5%

(0to 90 ° at 1000 W/m?)

WMO 45

WMO 52X HIGH QUALITY GOOD QUALITY MODERATE

QUALITY

WMO: BIEE DR HEMNS 2% 5% 10 %

WMO: FfEIRRE D FFEME 3% 8% 20 %

WMO: N IEEDTHEMIS not specified not specified not specified

WMO: fiZ{& 1 W/m? 5 W/m? 10 W/m?

CONFORMITY TESTING

ISO 9060 individual instrument  group group compliance

only: all specs must compliance
comply
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BHEOLERICETSESR

Table 8.8.1 HAtEHEHDES

RE EE HE
it~ 25 B time for 95 % response. The time interval between the instant when a stimulus  ISO 9060-
(95 %) is subjected to a specified abrupt change and the instant when the response 1990
reaches and remains within specified limits around its final steady value.The WMO 1.6.3
response time is a measure of the thermal inertia inherent in the stabilization
period for a final reading.
tOoxrJtvhk a response to 200 W/m? net thermal radiation (ventilated). ISO 9060-
(200 W/m? net Hukseflux assumes that unventilated instruments have to specify the zero— 1990
thermal offset in unventilated — worst case — conditions.
radiation ) Zero offsets are a measure of the stability of the zero—point.
Zero offset a is visible at night as a negative offset, the instrument dome
irradiates in the far infra red to the relatively cold sky. This causes the dome
to cool down. The pyranometer sensor irradiates to the relatively cool dome,
causing a negative offset. Zero offset a is also assumed to be present during
daytime.
oA 7t vk b: response to 5 K/h change in ambient temperature. ISO 9060-
(5 K/h in ambient Zero offsets are a measure of the stability of the zero—point. 1990
temperature)
FEREM percentage change in sensitivity per year. The dependence of sensitivity ISO 9060
(change per year) resulting from ageing effects which is a measure of the long—term stability. 1990
FEELRHE percentage deviation from the sensitivity at 500 W/m? due to the change in ISO 9060
(100 to 1000 W/m?) irradiance within the range of 100 W/m? to 1000 W/m?. 1990
Non-linearity has an overlap with directional response, and therefore should
be handled with care in uncertainty evaluation.
ARIGEEE the range of errors caused by assuming that the normal incidence sensitivity ISO 9060
is valid for all directions when measuring from any direction a beam radiation 1990
whose normal incidence irradiance is 1000 W/m? . Directional response is a
measure of the deviations from the ideal “cosine behaviour” and its azimuthal
variation.
REEIRSSEE (350  percentage deviation of the product of spectral absorptance and spectral ISO 9060-
to 1500 x 10° m) transmittance from the corresponding mean within 350 x 10° m to 1500 x 10° 1990
(WMO 300 to 3000 x m and the spectral distribution of irradiance. Spectral selectivity is a measure
10° m) of the spectral selectivity of the sensitivity.
BENEEE percentage deviation of the sensitivity due to change in ambient temperature ISO 9060
(interval of 50 K) within an interval of 50 K the temperature of the pyranometer body. 1990
{ERIEE Y percentage deviation from the sensitivity at 0° tilt (horizontal) due to change  ISO 9060-
(0° to90° at 1000 in tilt from 0° to 90° at 1000 W/m? irradiance. Tilt response describes 1990
W/m?) changes of the sensitivity due to changes of the tilt angle of the receiving
surface.
RISt the change in the response of a measuring instrument divided by the WMO 1.6.3
corresponding change in the stimulus.
BRER the spectral range of radiation to which the instrument is sensitive. For a Hukseflux

normal pyranometer this should be in the 0.3 to 3 x 10 m range. Some
pyranometers with coloured glass domes have a limited spectral range.
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Table 8.9.1 AEEDEH

EE

ERBSEL

PNE) e il

solar energy is the electromagnetic energy emitted by the sun. Solar energy is also called solar
radiation and shortwave radiation. The solar radiation incident on the top of the terrestrial
atmosphere is called extra—terrestrial solar radiation; 97 % of which is confined to the spectral
range of 290 to 3 000 x 107° m. Part of the extra—terrestrial solar radiation penetrates the
atmosphere and directly reaches the earth’ s surface, while part of it is scattered and / or
absorbed by the gas molecules, aerosol particles, cloud droplets and cloud crystals in the
atmosphere. The former is the direct component, the latter is the diffuse component of the solar
radiation. (ref: WMO, Hukseflux)

EFNE

solar radiation received by a plane surface from a 180° field of view angle (solid angle of 2 7
sr).(ref: ISO 9060)

EXBS5

the solar radiation received from a 180° field of view angle on a horizontal surface is referred to
as global radiation. Also called GHI. This includes radiation received directly from the solid angle of
the sun’ s disc, as well as diffuse sky radiation that has been scattered in traversing the
atmosphere. (ref: WMO)

Hemispherical solar radiation received by a horizontal plane surface.

(ref: ISO 9060)

MEmBaLs

also POA: hemispherical solar irradiance in the plane of a PV array.
(ref: ASTM E2848-11 / IEC 61724)

[ER=3=E )

radiation received from a small solid angle centred on the sun’ s disc, on a given plane. (ref: ISO
9060)

RIRmBEt

radiation not of solar origin but of terrestrial and atmospheric origin and having longer wavelengths
(3 000 to 100 000 x 107° m). In case of downwelling E; | also the background radiation from the
universe is involved, passing through the “atmospheric window”. In case of upwelling E, T,
composed of long-wave electromagnetic energy emitted by the earth’ s surface and by the gases,
aerosols and clouds of the atmosphere; it is also partly absorbed within the atmosphere. For a
temperature of 300 K, 99.99 % of the power of the terrestrial radiation has a wavelength longer
than 3 000 x 10° m and about 99 per cent longer than

5000 x 107° m. For lower temperatures, the spectrum shifts to longer wavelengths. (ref: WMO)

World
Radiometric
Reference (WRR)

measurement standard representing the Sl unit of irradiance with an uncertainty of less than *
0.3 % (see the WMO Guide to Meteorological Instruments and Methods of Observation, 1983,
subclause 9.1.3). The reference was adopted by the World Meteorological Organization (WMO) and
has been in effect since 1 July 1980. (ref: ISO 9060)

TILAREK ratio of reflected and incoming solar radiation. Dimensionless number that varies between 0 and 1.
Typical albedo values are: < 0.1 for water, from 0.1 for wet soils to 0.5 for dry sand, from 0.1 to 0.4
for vegetation, up to 0.9 for fresh snow.

HEA angle of radiation relative to the sensor measured from normal incidence (varies from 0° to 90° ).

XIEA angle of incidence of radiation, relative to zenith. Equals angle of incidence for horizontally
mounted instruments

WaRN::| angle of incidence of radiation, projected in the plane of the sensor surface. Varies from 0 ° to
360 ° . 0 is by definition the cable exit direction, also called north, east is + 90 ° . (ASTM G113-
09)

H BE R sunshine duration during a given period is defined as the sum of that sub—period for which the

direct solar irradiance exceeds 120 W/m?. (ref: WMO)




8.10 ZEE/NMHRIA—TYLER

IAHYAIAVPA—FEL D RADBEMALGRADHIZ, T2 XFBEHLLLIFE/ MR TRESATOET X

MR, float I(EEMEH LZDHTRT HETT . FEV/NHADERELL T, Hukseflux & IEEET54 ZEE(ZH>TULVET, &
DOPITIELORA 41,42 DFEN/NMNESZ 10 ERITERTDEDTT . Lo IR—DvYTREZ DD Modbus V—)L
TERE/MUAT 23 10 ERICBEMICEBRINET,

LY RA 41+42 DETHES
Data in register 41, 16754 (MSW)

Data in register 42, 15729 (LSW)

Double word:

(MSW x 2'6) + LSW L1=H32T: (16754 x 2'°) + 15729 = 1098005873
IEEE 754 (&b &

HFBEEvYh

1098005873 < 2147483647 L= > TRHREEYh=1;

2147483647 (% IEEE 754 THRESN -2 D TT,

REH:
1098005873 / 22 = 130 (/N A (X ER)
130 -127=3 L= T: REH = 3;

127 |X IEEE 754 THREINI=ELD T,

3

130 x 223 = 1090519040

1098005873 — 1090519040 = 7486833

7486833 / 223 = 0.8925

IEEE 754 [Z&kB &, RBERDBDIZ1 #RBTHELAHYET,

0.8925 + 1 = 1.8925 L1zhS>T: % = 1.8925

FENEADEE:
float = FFEE Uk x 2 x (2 %) =1 x 1.8925 x 2° = 15.14
Lf=h\>T: iFE/ L = 15.14
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Table 8.11.1 Y7 R—rEh TLVS Modbus 779 a>ra—K

HR—bk&h TLVS MODBUS 77493 3>a—FK

272933 a—FK (HEX) i

0x01 M LEAHL

0x02 ABEAHEHL

0x03 RELOREGRAHHL

0x04 ABLDREZHAHEL

0x05 ML EEAH

0x06 RELORA1T—FEEAH
0xOF A1V EREEAH

0x10 BRELORE EiREEAH

TR LS TIET—2VIIAMEFNEFND SR05 L AFB (L TH TEIRELAHIMEL
A NEEA Bl SRO5 LORABE 7+ YARA—FTtyb=7+1=TRI—LPREIES 8.

Table 9.12.2 0-82 HL T R4

ModBus L R4 0-82

LORABEE | 155244 n&E a4 T—R-T+
—3yh

0 Modbus address Modbus network LDt HF7KLR T | R/W uié
THILE =1

1 Serial communication settings DT IVBIERTE TI4IE=5 R/W u16

2+3 Irradiance TETEEE x 0.01 W/m? R S32

4+5 Factory use only

6 Sensor body temperature AIKBE x 0017 C R S16

7 Sensor electrical resistance BEXIEIEx01Q R u16

8 Scaling factor irradiance TI#4JLE=100 R ui6

9 Scaling factor temperature F74JLk =100 R u16

10 + 11 Sensor voltage output BEHAx10°V R S32

12 to 31 Factory use only

32 to 35 Sensor model oY EEMTER R String

36 to 39 Sensor model TS EMIER R String




ModBus L R4 0-82(%:i2)

LORZBS | 18544 RE 24T | T304
—<yh
32 to 35 Sensor model oY EMER R String
36 to 39 Sensor model TS EMIER R String
40 Sensor serial number R u16
41 + 42 Sensor sensitivity BEEH x 10°V/(W/m?) R Float
43 Response time RIGHEE x 0.1 s R u16
44 Sensor resistance EiIfE x 01 Q R u16
45 Reserved ®IZO0 R u16
46 + 47 Sensor calibration date F)JL—32H YYYYMMDD R u32
48 to 60 Factory use
61 Firmware version u16
62 Hardware version u16
63 + 64 Sensor sensitivity history 1 REZRTERE1 x10° V/(W/m?) Float
TIAILNZ 0
65 + 66 Calibration date history 1 F¥1)JL—32H YYYYMMDD R u32
TIHIE0
67 + 68 Sensor sensitivity history 2 63 +64 &EFEIFR R Float
69 + 70 Calibration date history 2 65 + 66 ER+k R u32
71 +72 Sensor sensitivity history 3 63 + 64 LREIH R Float
73 + 74 Calibration date history 3 65 + 66 ER+k R u32
75+ 76 Sensor sensitivity history 4 63 + 64 EFEIFE R Float
77 +178 Calibration date history 4 65 + 66 &EFItE R u32
79 + 80 Sensor sensitivity history 5 63 + 64 EFEIFE R Float
81 + 82 Calibration date history 5 65 + 66 &EFEItE R u32

Note 1: 16bit FTHDUITAME—EITEETEET . TN LLEIE Multiple request ZERAL TFZELY,



A

TRAIEBIZESTIET—RYIIARNEIFNEND SR05 LU RAFBFEIZXLTH TEILELAHY . FD15
BlXaMILBREBRIZL TS,

Table 9.12.3 a1 JL

aqL

af INSA—4 A& 247 F—R-TF—3Y
k

0 Restart oY DBERLE w Single bit

1 Reserved

2 Check o OESEHEA W Single bit




We, Hukseflux Thermal Sensors B.V.
Delftechpark 31
2628 XJ Delft
The Netherlands
in accordance with the requirements of the following directive:
2014/30/EU The Electromagnetic Compatibility Directive

hereby declare under our sole responsibility that:

Product model: SR05
Product type: Pyranometer

has been designed to comply and is in conformity with the relevant sections and applicable requirements of the following

standards:

Emission: IEC/EN 61000-6-1, Class B, RF emission requirements, IEC CISPR11 and EN 55011 Class B
requirements

Immunity: IEC/EN 61000-6-2 and IEC 61326 requirements

Report: SR05-DA1, SR05-DA2, 30 November 2015

Eric HOEKSEMA
Director

Delft

07 December,



