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The purpose of this thesis is to develop a water transport measurement system
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care of the trees and improving agricultural productivity. The ESP32 devkit V1 is used
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ESP32 devkit V1 boards are powered by a 9-volt power supply.

The authors used thermistors, DS18B20s, and DHT 22s to measure changes in
temperature within the trees. They conducted experiments using a tree behind the
measurement engineering department to compare the temperature trends measured
by these different types of sensors. The results showed that the water and mineral

transport behavior of trees can be analyzed at different temperatures.
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2.2 ESP32
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i &ash ESP32 SisnwaziSen et

1..CPU 141A3965749 Ten Silica LX6

2. RAM 512KB Tugin
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5. Tgus9su 2.6V 93 3V

6. vinanlégnmgil -40°C fis 125°C
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GND
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ADC12
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wona Nt ESP32 Fasesduilanduieatumnulasnionia wu seaunisdnsia
Wi-Fi Wuu WEP wag WPA/WPA2 PSK/Enterprise Dudu

Tusudszans imnsldauda £SP32 amnsoviauldd Taedu - ds Teyald
ANI5IgegaTl 150Mbps Waldouseuuy 11n HT40 l¢Ami5gean 72 Mops ileidoxsio
LUU 11n HT20 ldAmisageand 54 Mbps leidensieuuy 116 wazldmnuiageandl 11
Mbps iiieidendeuuy 118 Weldmaideuserinluslnaoa UDP azanunsadu - dedoyaled

AM57 135 Mbps Tuluun Sleep Tdnszualuiiniias 2.5uA

2.3 Waslanas

' |
a a € =

wesdanes (Thermistor) Wuduigosgamgudanisdudusidununiglii

Y
yiandanlneanuioulagdarnruduniud ey fuagumngil Ingwmesiawneasinig

q Y

Wasuwlasmnudiumiuiiwiuguazauinlanudadiudunisidsunlandntasues
aamnd gnldiusgnunnatslugrusimdinnszualidndugessumaiiveanssluiines

Areg1viannldiunesdames laun a1susu uaga1sn i (Semiconductor)

¥ L

3 a a 1 = a < a a
sonlwrvedlany (Hnifa Wasuiilvuuaenilla neawns) [Wusdy Jaguisviiaien

° v ca s & = N o a
N '1/1']1‘1/‘L‘V]aﬁllﬁl,@aﬁLUULﬂi@Q@J@Q@QﬂJ%Q@JV]

AR IUNIUABY N finnmnulasanis

G
Y
WaguuUawesgmiindun lnglilsaumgiiiuluvseanauiies 1 samugailded @110

d‘ 1 v Y = o 4 ca L= % a |l vV
Waguulasananuaumunielulaiinis 156 ‘1/1’ﬂflﬁL‘I/IEJiNﬁLWQiMSWUﬂW’i’J@QMﬁQQJﬂEJ'L!GUN

= a = o & U A s aa a v a | |
LLﬂ‘ULlI@L‘UiEJULVIEJ‘Uﬂ‘UWI@ﬁIﬂJﬁ‘UL“Ua LLASB1INM I@ammumﬂmm‘w LWNWS@&I@%IU“UUQ

'
a o

i (<100 sarnwades) egnlsiniy weslawesursssiavaunsaingumgiligs

-0

f19 300 semwaLed wazuenannsttiesiiawesidugunsalingamgdlnensudds

anunsaldduivnwenisvinnuveneassiannseiinddise laanme

maiimani

MV R

sara
21910

mas lufila

JUN 2.6 WSsuisumaiUasunUasaudimsliihsenitavesluduia 15

LaLasSaInes



10

2.3.1 Ussnnuaanasianas

wiesiawesilugunsaliwdinoudnmesniinnusumuiuediugamgives

9 Y

Y Yy
Y

AU eanaulialaTuauTeualituegiulssinvveesdlseney wes

[

awasiansusenm padl

1 a a

1. indudszansaamaiiaau (NTC) Ao Wlegauvniianas xilrmnudumuanas
T¥nsaseuauieuiiomuausyiunsiag wu lnasunedssifldnmaiuaiuioud
Aaannsiey udreunduluan mavhauvensaslidesas iegunsaindnagliiia
Asousnniiuly fhaza$sann uuBon sem uar aaseudiodlnynim

2. AndulsAnEgmgiideuan (PTC) Ae legamgiiiiniu azdiaiamnudumniu
dindu Mnsraaouseiuanudou vieliiinnmidout uitonugunisdnoussiulwit
Tfunann 19U 29sdauwimansmlusifvesniossulnyviad snavadrsan uaniia

a a 3 <3 =
fniia Tavean wian way lunieu

AN

|
d
|

e
8|

\

N R

JUN 2.7 mesilawnes

2.4 DHT 22

v
] 1

DHT22 1 uiwuiges Tanudunazgaumgdndanuwdugige idugesdazine

AuTudNvs Tdesdusznouduiges Capacitive Wiaiananuiu dmsunisingaumgiasly
wiesiiawes NTC Wuwestanunsaldluannenguusslaguiu Tideniwuuiruigesuaz

g8



11
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2. Pin 2 - DATA / SDA fie fiudeyasynsy fiuilweusernululasreulnsaaes
dl' 1 ¥ < o 3
wiergleutdeyaniduiwesiudineulnsaiaes

3. Pin 3 - NC A Wildlousie

4. Pin 4 — GND @8 AuNs1I9

DHT22 pins ‘.‘ L/
1 vee ~ v
2 DATA :.."b :
3 NC ~ '& '\
& £
4 GND o, S
-~
////.1
by T
f ‘ -
IS y
T\ /‘,
<)

5U# 2.9 uapsiiusielderuveasuiges DHT22

2.5 loT
Internet of Things (IoT) Ae 1A3BYETINVRIRUATAMITBumB N ULAEINALULAET

g1ulgANAEAINIUNTITAREN T TN NRUN SRl U UUAATIA

SMART

‘ismcuzs

31]17; 2.10 Internet of Things (IoT)



13

na17l#17 Internet of Things 1 Idunnaiexlesvesgunsnidaniesviavatssiu
Sumediidafisiinesn 1wy ueuwdiaty wiumgiAanana seailsfianusadeudedeya
539 g sveevne donuil wazadale

uan9niu Cloud Storage yiiauinissurhnlduasUsvananadoyariumseelat
videisiSundnogrsiunaniuteyavufouns udndmilaiisldnuleny uwilidindy
nildluzuuuuees Internet of Things asfedilddemAudoyalilu Cloud wntu iesaind
dofnaneUsznis Ae ludesndadoyagameniegnlasnssy fedsansatmuslfduuuy

1 o = &V Y Y = v v Ql' £% fa < a 1 A 1
mummammﬁmzﬂlm LGIJ'Wﬂ\‘]‘UE]Q‘JJﬁIWVlﬂVlV!ﬂL’JﬁW@']EIE)‘Uﬂ'imE]Lﬁﬂ‘VliQLIﬂﬂﬁL@‘]NTLJLF’]%'E]“U’]EJ

=

Sumasiden woudalnunldassuin dlvaannainuaie drets1uszndaalganglasneae

(%
=

= 5 S A fu & W | s I3 4 s
\Heannislidedsiugegunisidaiudea 1w a1salasw vise unalasvsiieg

2.5.1 ¥aNN159191UVBY loT
IoT AATV9IULUU M2M (Machine to Machine) #58 M2H (Machine to
Human) Ale wazaunsal 10T veNNFaITUNMSANILAINTZEslng (Remote) WuLATOUY
a s & = a o o4 i ¢ Y Wyy oy yy Ny ¢ !
duwmasillnvsaneundintuniyeusegunsalinlinenulameaituiu lnsgunsal loT usas
(% = s A (% (% 1 o 4 % 1
MAzdliruresiionsiadu Su uavUaesdnyanvestayaludsssuy Cloud Hiuniaugys,
Wi-Fi, #yeyraumuiien, dayeouilans #3a LPWAN (Low Power Wide Area Networks) %39
= Y o r, oY AN = Yo v y & A a o 3 s
WensaiuinTevieBumesilalaense wazlelasu “doya” WuniSeuios wonduls
=% o a avve 1 q' v [
nelufagyinisUsenanadailasulaziianinaniee senuinunszuulaussananald wu
N1TALAUTHAR81T W ad15eluNIugdun1 inludavue wazlaond1seilunuy Self-
Checkout NNl WedtunilAnAuMNmIALAINATISERULALNTIIEMETTAR1015 SEUU

I3 v a s a N A X A o a Y @ v
NATUTLUIANALALLANINASVIAAIDNS Waqmqiﬂﬂﬂuaﬂ@mumqaLLﬂULWE’]sU']igNUVLW [usu

2.5.2 Ussnnuad loT

a =

aunsal loT 9819 0158n8N08191H 931 Smart Devices #38 Connected

Devices AItuua? aunsalingg Nl%ernd1 “annsn” sweglutoaunsalftulainlugunsal

loT Y196 Fasnazanusauususzinnvesgunsal loT Wiy 3 Ussunnuean il
1. gunsal loT Neuldaulunydlevialy (Consumer Internet of Things)

= L3 o [ £ ] Y = £ v &y fa © a L4

wsegunsal loT dmsunisldanudiudmiensidassnigludiu Wugunsaididnnseind

i a v ' v yaa I3 Y d' a &
A9 Adrunrelinisledinveasudulumsanusnuiuwarasaanauisuindedu lng

(%
v

daunuaigunsal loT wliatldndengnisidnuiduuasziisulmlg eanunegiaue



14

£ 1 [ 1 a s =1 < 3 s
fee19gunsal Consumer loT 1 ABNTAMBS, UWULEn, aunivliy, auisn
709 suludsaunsalins odldnneg Tunsegaauisnlau 1y vaenli, Jifu, wes wie

= v a A = o 1 a o A A RO ¢
wisasldlihagluthuriingug faunsadensiiuseundiaduuuiiefowaniuidugunsal

Ty o
s

! ¢

loT AUy

JU#1 2.11 fegregunsnl Consumer loT

z Q‘Uﬂiiﬁ loT LG 9wl ad (Commercial Internet of Things) LT ud nuils
Uszinnuasgunsal 1oT Ainulives Tnediuazmnean Consumer loT nssisiuazilugunsald
samuinlanisuendau iy argluiasdu, Tsausy, Tsang1uia, nSedaui asn s
e Sniludatsunennuagmnlunsiddinneuentiu

A19g199UN3al Commercial IoT oA Uneln, a993lawan, 11as193, svuu

1 a 1 a U ! .«.:4' 7 ¥ L3
N135918RURULBUNELATY, SyUUTUEENs1sMeNT0e5UMSTYaU Smart Card, aUnsaivig
nmsunnduazaunsaliasuaunuiitiemaluladundudiuniweinisnsaidedouas
Snwauld MulundeansrsduanusuazndaaisasUaeanilunilslugunsal loT s

3.8Unsal loT 1 ldluntAamaimnssy (Industrial Internet of Things)

413U loT n3egunsal loT Aldluningaamnssy dwdugunsal loT Mgnimunduuiiiie

YUY OUADUATAIUANLATBITNTAIIY TUIINIIRAAIMINTIUAN i aLINAI N Ut UNNT

MauwarandgymianiniionainduainnisldussnuuywdlunsndnvsoUsenouliudiu

#1399 |iAaeiy Prevuwseywduazauauaunmdudl inlinszuaunisuandulusoeg
< = a a dy v L4 6

AU Iwasd Used@nSaan wasuenannd dealdnasldeu szuuaaids (Cloud

Computing) tuaglun1sdmiuteyasie  dussuuuagaiunsasenldnuldazann


https://review.thaiware.com/1954.html
https://tips.thaiware.com/1658.html
https://tips.thaiware.com/1658.html

15

o

a £ a v & & = | ~ % P | ¢
WIndaaudnaIg gunsal loT Useanildndvuinlvgiuaziiongnisldauneiuiunitgunsal
loT sUBUUDUY

Y

A08199Unsad 10T 19U wounanlglulssaundn, a1eniu, 1n303n53350

gaumadl, 53UU Cloud, wazszuuinnisiasesdngsieg aelulsenu Wudu

Internet of
Things

Industrial Commercial

BUILDING AUTOMATION
e vy - wys
ot s o

gﬂﬁ 2.12 §19879n75W Commercial wag Industrial loT

2.5.3 Yauazdaidevasgunsal loT
2.5.3.1 Yafvetgunsal loT
1. rwdrnsnrmazaaniunslidin Wwumadenlunsliaelidu
fuslnAnnty
2. gunsalng 9 anansndeudefulduuudalu@ lidenaluns
lougetoyasznitegunsal
3. MavinufiauageInauennBeiu annuRananaiienaiiy
NnmsvnuvesyudimsEldauesesinaludnilg uasdszudanilieluszozen
msziedesdnsanunsavhanlduuulamegaiin
2.5.3.2 Ua\dvesgunsnl loT
1. annsoldauldiemsuuiuiiig Tugudumesidnnsaungy

PIDUVIIUU



16

2. aAnudaensdevesdayad Wewwindeyannegrsgniaiivientivuy
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2.6 ThingSpeak
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E‘Uﬁ 2.13 ThingSpeak
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2.7 Sap flux density

Tuwwwasvia 2 %1 U138 Granier method AIUIUANTASIAUAUILUUVDIUN A

12
v A

Wwilelsl visefudiviinsayioun (Sap flux density) lansil “[Genier 1985, McCulloh et al,

2007]”
u= 119k%31 (2.1)

We  u fie dnTiAnuruwUuYesiilnaiiuield (Sap flux density)

a s
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__ ATm-— AT
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31]17; 3.6 Ametex jofra temperature calibrator



PAIDINADULNHUNBS NAWDITATUNS 5 FIAa7 NUINNDIUAWDSHIN 3 haviin 4

SUN 3.7 @0 UEUMBSLANDINNY NN AUA

Y

Flun1svingzuunsin

! ! v o Y] = a 9 = = A sa s 1
mumlc:ﬂ,ﬂa LA ENﬂ'lJLLa%ﬁJﬂ'J']ﬁJNWWﬁ']ﬂuE]EJV]q@ QQL@@ﬂL‘W@iNﬁLm@i@J
N a o a [S2% 3 g Y] v
gaungiieAnwingAnssunisandeshdmsuaulilaensly loT
Sheet1 NTC 10K
ST..STI ( :x;::::: Vg n];:: 2‘ K'h::; ST 8 (F )| AcPvefiry| % ErocOn Comrecifn S
25 10 10.175 -] 10174 | 1078 | 109061 | 10172 0161 6] 0472 | 0.0075277265
i 30 8.081 8.199 8196 | 8200 | 8496 £.19775 0.115 1423091202 | 011675 | 0.0020615528
35 6,530 6641 | 6642 | 6651 | 6642 6644 0112 1715160796 | 0414 | 0.0046904158
30 5340 5409 | 5410 | SAIl | 5409 540975 0.069 1292133831 | 006975 | 0.0009572271
35 10 10080 | 10077 | 10074 | 10072 | 10.07575 0.072 072 0.07575 0.0035
5 30 S081 SH6. | 8114 | 8116 | 8116 31155 0035 0433114714 | 0.0345 0.001
N 35 6530 65710 | 168720 | 1 6576.7)% 65720 || 657275 0.042. 0643185200 | 0.04275 | 0.0022173558
30 5,340 5350 | S35l | 5as2 0| 5380 | 535075 [X0] 0187265918 | 001075 | 0.0009574271
53 O 003 | 10, X X () DO%0 [ (O AT
N 30 8.081 8127 3124 8127 8127 %.12625 0.046 0.569236481 0.04525 0.0015
) 15 6.530 6581 6581 0,583 6581 6.5815 0.051 0.78101072 00515 0.001

S

$.35778

0.017

0.31835206

0.01775

0.0009574271

8.122

8.12575

0.046

0569236481

0.04475

0.0025

8,081
a
35 6.530 6.580 6.581 6.582 6.580 6.58075 0.05 0.763696784 | 005075 | 0.0009574271
40 5340 5.357 5.358 5.359 5.357 $.35775 0.017 0.31835206 0.01775 ] 0.0009574271
— ———
2§’ 10 10.088 10.084 10.083 10.086 10.08525 0.086 0.86 008525 | 0.0022173558
§ 30 8081 8.124 3116 8123 3.123 8.1215 0.042 0.519737656 0.0405 0.0036968455
35 6.530 6578 6.578 6.579 6.576 6.57775 0.046 0.704341041 | 004775 | 0.0012583057
40 5.340 5355 5356 5.356 5.356 535575 0.016 0.299625468 |  0.01575 00005

SUN 3.8 nan1saauLigumasiawnes

U
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3.2.5 911 Linearization
1. Steinhart-hart Equation
19910 NTC Winatondnn wuuliifudaduieiosld Steinhart-

Hart Equation iesanaunisiiunuvudiasmendnaiansildesuiganudumussening

a =

ALATUIMUYeBINelames NTC fugmumnnil Jellgnsasil

1
p—— A+ BInR + C(InR)?

W T e gaumigillumbhieimaiu

R Ao ANAUNIY ol geungil T

¥
(Y

A B, C A A1duUsEANS Feasiiuegivuseiavvesnaiiiamesiazdugama i

aula

= [ b4 (3 IS a £ é{ k4 o o ¥ 1
evilinateinnves NTC Wuidudunnnduagianinisiaauaiuiiulugu
gamnanisltnu elulasanisiife 25°C -35°C Waldrmauiuniuluganismsiue

waRaunsau g UsEaANS A, B kay C 1o

5UN 3.9 apuiiisuimesiiawmasiiomannuimuniuy
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Standard Standard Read (Kiloohm) duade (%) Absolute Error % Error Correction a0
(°C) ( Kiloohm ) = AT E0 T Ea ( X-5TD) | (Relative error x 100) | (True value - Read value) .
25 10000 8264.94 8248.66 8379.71 8289.42 8295.6825 -1704.3175 -17.043175 1704.3175 58.4695262
27 9126.36 7537.470 7514.97 7620.48 7742.63 7603.8875 -1522.4725 -16.68214381 1522.4725 103.024914
29 8377.32 6865.73 7470.14 7418.12 6949.5 7175.8725 -1201.4475 -14.34166893 1201.4475 312.362019
NTCI10K #3 30 8059.47 6432.58 6935.48 7062.5 6308.42 6684.745 -1374.725 -17.05726307 1374.725 370.03359
31 7708.24 6977.61 6353.83 6412.83 6518.76 6565.7575 -1142.4825 -14.82157406 1142.4825 282.92009
33 7133.62 5896.74 5798.61. 5689.66 5470.34 5685.58 -1448.04 -20.29881042 1448.04 213.220278
35 6530 5529.01 5077.32 5677.64 5240.04 5381.0025 -1148.9975 -17.59567381 1148.9975 272.025436
25 10000 8429.34 8396.23 8167.7 8775.79 8442.265 -1557.735 -15.57735 1557.735 250.938008
27 9126.36 7529.97 7590.21 7119.57 7643.26 7470.7525 -1655.6075 -18.14094009 1655.6075 238.652322
20 8377.32 7544.99 8404.49 7492.52 7083.86 7631.465 -745.855 -8.903265006 745.855 555.0443
NTCIO0K #4 30 8059.47 6949.5 6399.68 6977.61 6077.74 6601.1325 -1458.3375 -18.09470722 1458.3375 438.793057
31 7708.24 7410.71 6419.41 7048.29 7773.44 7162.9625 -545.2775 -7.073955922 545.2775 577.373855
33 7133.62 5558.51 5707.71 5909.09 5411.18 5646.6225 | -1486.9975 -20.84492165 1486.9975 212.773631
35 6530 5482.24 5435.36 5683.65 5517.24 5529.6225 -1000.3775 -15.31971669 1000.3775 108.025178

sU# 3.10 asutuiinuaaeuliiey

tlesanlinsiuanudiunuluinazanaamgin vy Jeiesdedgungdl

WATIFINININTIBOIRNRvRIEsTiawes 10 K inilumnsigulunsaeuisy

| 10K-2 Thermistor Output Table |

°F °c Ohms °F “C. Ohms °F by Ohms
323839 37 278 28365 113 45.00 4367
300974 39 3.89 26834 115 4611 4182
279880 41 25395 11T 47.22 4006
260410 43 24042 118 48.33 3838
242427 22170 11 49.44 3679
] 225809 21573 123 50.56 3525
210443 49 20448 125 51.67 3380
196227 51 19376 127 §2.78 3242
183068 53 18378 129 53.59 I
RELEEE) §5 17437 131 55.00 2985
1594383 L4 16550 133 5611 2865
149024 58 15714 135 57.22 51
138316 B 14825 137 §8.33 2642
+ 130306 63 14180 138 59.44 2538
-1 -23.88 A21833 85 13478 ulil 60.56 2438
-8 2278 114165 (14 12814 143 B1.6T 2343
-T -21.67 106838 {11 12182 145 62.7T8 2252
-5 20.56 100218 T 11590 147 63.89 2165
-3 1844 93908 73 11030 149 65.00 2082
-1 | 4833 | as0e0 75 10501 151 | G611 2003
1 AT.22 82670 rid 10000 153 67.22 1827
3 1611 77620 T8 8526 155 68.33 1855
5 15.00 T2811 81 8078 157 69.44 1785
T -13.89 68518 83 8653 159 T0.56 1718
2 ALTE 64419 85 8251 161 T1.6T 1655
" -A1.67 60592 8T TB86 163 1584
13 -10.56 57017 89 7505 165 1536
15 -89.44 53647 i1 7163 167 1480
17 -E.M 50526 83 5838 168 1427
19 ~T.22 47606 25 6530 m 1375
21 -G.m 44874 ar 8238 173 1326
23 -5.00 42317 9 5860 175 1278
25 -3.89 39821 101 S68T 177 1234
27 -2.78 37676 103 5447 178 1180
29 -1.67 35573 105 sS207 181 1149
N -0.56 33599 107 4981 183 1109
33 0.56 31732 108 ATEE 185 1070
35 1.67 29096 111 4561 187 1034

Uil

CaN

3.11 a5 NAmesilanes
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NADNNTINAINANT A UL ULAL LT AN TLTUAUNIAIAUATUNIUNL IS Sl ULAAY

NYUNNY
L] QU
NTC 3 R-T N
y = resistance x = Tempersture
2000
oo =230+ 15744 | x = [y - 15744)(293.12
. = 8269 24.38937058
- 7 7571 2538916873
¥ 1290 120 15784
RF=098TE 2 073 28.58836587
Temp
™ EV] &774 299879647
\ 3 &5 3038756352
o kxS 5577 3238676117
au
a n 2 % <] o Er £ "] 35 58279 34,9B555E81
NTC4R-T
. y = resistance x = Tempersture
5500 < =I5B+ 15714 | x= (y-15714)/-252.52
2000 \ 25 8391 oy
e =T \\ 7 7805.16 7
™ 7 -1 e N Temp = 7219.32 »
6500 A
0 3264
woa |
E 348 e
& = 5047.54 =
sa0a ~ — _ — - 35 5461.8 35
a < & ) H 2w
=] a v d
o
JUN 3.12 NTLaZauNISRIEUINAIINED UNYY
Standard istance Read (°C) p | Anadu (X)) [Absolute Error % Error Correction -
(=c) { ohm ) a1 w2 adadt 3 a4 { X-STD) | (Relative error x 100) | (True value - Read value) .
25 8269 294 29.45 29.08 29.33 29.315 4.315 17.26 4,315 0.16421531
27 7671 31.570 31.64 3131 30.93 31.3625 4.3625 1615740741 -4.3625 0.32139021
29 7073 379 3178 31.95 335 32.755 3.735 12.94827586 -3.755 1.03680599
NTCLOK 23 30 6774 35.36 33.55 3312 35.84 34.4675 4.4675 14.89166667 ~4.4673 1.33390092
31 6475 341 35.66 3544 35.04 34.8875 3.8875 12.54032258 -3.8875 101788588
3 5877 3748 37.89 38.36 39.33 38.265 5.265 15.95454545 -5.265 0.79584327
s 5279 39.07 41.19 3841 404 29,7675 4.7675 13.62142857 -4.7675 1.25868648
25 8391 28.94 2003 29.68 28 289125 39125 15.65 39125 0.69192365
27 7805.16 31.50 314 3292 3124 31.7875 4.7875 17.73148148 -4.7875 0.76843456
29 7219.32 3154 29.01 3171 33.04 31325 2,325 8.017241379 -2.325 1.68274577
NTCLOK #4 30 6926.4 335 35.49 3341 36.74 34.785 4.785 15.95 -4.785 1.61873407
a1 6633.48 31.97 35.41 3317 30.84 32.8475 1.8475 5.959677419 -1.8475 1.95537507
33 6047.64 38.94 38.28 3743 39.46 38.5275 5.5275 16.75 -5.5275 0.87663656
35 54618 39.28 39.49 38.39 39.12 35.07 .07 11.62857143 “4.07 0.47798157

5UN 3.13 ansnduiindrgaumgiineunnaduuseans A, B uay C
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PramnudaunueasitaannisasuieulUlalulusensuaiuias SRS Thermistor
Calculator Winymandudseans A, B way C

14000 I

SRS i ) B model
Y& Thermistor Calculator vi 1 12000 S-H model
for Laser Diode and TEC Controllers - A Wl Data
by Stanford Research Systems Inc
10000 e
Please input resistance-temperature pairs:
(Don't use the Enter key) !
R(Q) T(°C) 8000 L
R1:[82956825 | T1:[25 | )
Q
R2:(6884.745 | T2:[30 | .
R3:(5381.0025 | T3:[35 | o,
Calculated Steinhart-Hart model coefficients: Ham
A=[2220125578 |e-3 000

B=|05792001260 e-4 23 15 20 25 30 35 40 45
C= 8315379994 By SotSH e [ C45SH Bpata Temperature( C¥

Calculated § model coefficients:

Maodel Calculator
(R3 and T3 are not used) {The coefiicients shown on tha left are used)
R(Q] @
R(25°C) =[8295 68 o) K7, a Lo
§ = (350292 P, £ *_[10000 | —~[206580 | S-H model
- Sez Emedel

Use [ 1 keys 20.8042 £ model

5UN 3.14 Adasyans A, B az C 989 NTCLOK #3

14000
SRS | LB ] P model
=d Thermistor Calculator v: - i S-H smdel
for Laser Diode and TEC Controliers - " M Data
Y
by Stanford Research Systems Inc '
10000 b
Please input resistance-temperature pairs:
(Don't use the Enterkey) fb
R(Q) i) 8000 4 4
R1:[3442.265 | TI:[25 | '
R2:[6601.1325 | .72:[30 | s 000 o
R3:[5529.6225 | T3:[36 | 2o,
AN
Calculated Steinhart-Hart model coefficients: wenald " od 4
-
=|-8 475889768 =~ |e-3 2000

B=[1873112052  |e-4 " F 20 30 40 50 60
C=| 6907770642 | @=T e oo B8 gl Temperature(“C)

Calculated  model coefficients:

Model Calculator
(R3 and T3 are not used) (The coefficients shown on the left are used)
R(Q T°C
R(25°C) = 844226 Q Q) ('C)
6 =[2aa7.07 K oo [10000 | ~[22.7996 | 5-H model

Use | + keys 21653 B model

WUsyanS A, B uay C 999 NTCL0K #4
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1.1 Steinhart-Hart coefficients

Tunsalaldlusunsy SRS Thermistor Calculator AuaENNNTaMN

1o

AduUsEaNS A, B way C lalpawdaunisl

_1_
1 InR;, In3R,]|14 7}
1 lnRZ ln3R2 B| = T_
1 InR; In3Rs|LC 12
A

e Ry, R, Wag Ry AD AIAINAIUMNY o @il T, T, Was T

1 1 AL
\ €N Limd P
=’ InR, — InR; 3 InR; — InR,

= N R 1
o (lnR3 o lnRZ) (InRy + InR, + InR3)

B = y, — C(InR,* + InRyInR, + InR,*)
A=y, —(B+ IR, *C)InR,

WiemAnduuseans A, B waz C lawda dnhluunaluluswnsy Arduino IDE wazyin

N3ARULBUBNATY LVBANAYRIAUMNANVRIIININANSIA UL,

Jh coefficients for the Steinhart-Hart equation
efine A.2.220425578e-3
B 0.5792001260e-4
C 8.3153799%4e-7
ficients for the Steinhart-Hart equaticon
a -5.47535897¢658e-3
b 18.73112052e-4
= ¢ -69.07770642e-7

#d

sUTl 3.16 ArfiuAlulusunsa Arduino IDE



// use the Steinhart-Har
float temperaturel

float Tcl,Tc2;

// convert the temper

Tcl = temperaturel -2

inmsaeuLisuig U una il

o
w
It
ot
o
n
w0

JUT 3.17 aunsldudaseanusmuniuiueamg

5 §

float temperature2 = 1 /

FuUsEANSIUlUTWATULA?

waTNaIUSUBNAALUTEENT A, B lay C

9000
8500
8000
7500
7000
6500
6000
5500
5000

Steinhart-hart
A =2.220425578e-3
B = 0.5792001260e-4

C = 8.315379994e-7

Steinhart-hart
A =-8.268512885-3
B = 18.37378917e-4

C =-67.50642456e-7

~ W
w ot
-
wn

(a + b *

* log(resistancel) + C * pow(log(resistancel),

calculate the temperature

Celsius

teinhart-Hart equation to calculate the temperature
log(resistance2) + x

Y

ow (log (resistance2),

a

4

3)):

3)):

standard | Resistance Read (°C) dniade ( X) |absolute Error 9% Error Correction .
(°c) ( ohm ) . Tl T il b= 4 (X-STD) | (Relative error x 100) | (True value - Read value) -
25 8269 2527 24.61 2551 25.02 25.1275 0.1275 0.51 0.1275 04212976
27 7671 27.890 27.18 27.43 26.85 27.3375 0.3375 1.25 03375 043828263
29 7073 28.99 27.89 285 28.87 26.5625 04375 -1.50862069 0.4375 0.49446099
NTC10k#3| 30 6774 2034 20.59 2031 29.59 20.4575 -0.5425 -1.808333333 0.5425 0.15348724
31 5475 3063 30.44 3025 30.96 30.57 -0.43 1387096774 0.43 0.30276504
33 5877 3155 32.82 32.87 33.06 32575 0.425 1.267878788 0.425 0.69111022
35 5278 35.14 3521 35.14 343 34.9475 -0.0525 015 0.0525 043292608
25 8391 25.07 25.36 5.72 25.15 25325 0.325 13 0.325 0.29034462
27 780516 | 27.08 26.7 27.28 26.62 26.92 -0.08 -0.206206296 0.08 0.31283649
29 721932 | 2098 20.66 29 2842 29.265 0.265 0.913793103 -0.265 0.69558128
NTCiok#4| 30 5926.4 3024 20.56 2939 29.03 29.555 0,445 1483333333 0.445 0.50731318
31 663348 | 3106 30.87 20.39 30.55 30.4675 -0.5325 1717741935 0.5325 0.74852633
33 5047.64 | 32.00 33.95 28 3351 33.0675 0.0675 0.204545455 0.0675 0.84940666
35 54618 36.58 35.58 35.97 36.8 36.2325 1.2325 3.521428571 12325 055900954

sUfl 3

u

.18 P17 TUNNQUNNIVAILAAT A, B wag C
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25°C-35 °C {aNaL M NANG 19 INANIN1TUARN

nsndennshsduiiegnaiUSeuiisuannuusndasseninsrgamgininlaney

R-T deusaigs
NTC#3

35

y=-274.59x + 16221

R*=0.9853

45

9000
8500
8000
7500
7000
6500
6000
5500

5000
20

R-T wdrzaize

NTC #3

30

y=-285.81x + 15370

35

R*=09939

5UN 3.19 neilBaduUSeuimeunouwagraaUSuwnaduUsEans NTC #3



9000
8500
8000
7500
7000
6500
6000
5500
5000

25

30

R-T Agussiza R-T wdaaman
NTC #4 NTC# 4

9000
¥ =-247.04x + 15295 y =-283 34x + 15400

R*=0.5738 8500 R® = 0.5968
8000

7500
7000
6500
6000
5500
5000

5UN 3.20 nigaduUTeuiisunouwazrasUSusiaduUsEans NTC #4

2. @UNISLTILEU

y=mx+b

y = AIANNAIUNIU (R)

m = Slope

x = Angaumadl Nleann1sda (T)

b = A1U84 y Intercept

Wiguiiiguiednniuiznisly Steinhart-hart Equation tieginislnunsiniandwe

%ﬁmmﬁlu@ué’ummmﬁu

20

NTC3R-T NTC 4 R-T

8500 |

3000 |

7500

Y =-280.12¢ + 15744
R =0.0E7S 7000
y=-202.92%+ 15714

5500 RE=DETTE
6000
5500
5000
2 24 26 28 30 3z 34 36 El| 2z 2 25 28 30 3z 34 36

5UN 3.21 n9mnnansdeuiiey
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NANTNNAABULTBULTaYIINsNARANTIN 22 leann1siaLduLIvinnIg Linearization

1 ¥ a y_b o
lngnsegdaunsmaungil x = (m—) wagthaunstuunlulusunsy

// use the Linear equaticn to calculate the temperature
float temperaturel = (resistancel - 15744) /-29%.12 ;
float Tcl,Tc2;

Tcl = temperaturel ;

// use the Steinhart-Hart equation to calculate the temperature
float temperature2 = (resistancel - 15714) 4 -292.82 ;

Tc2 = temperature?

5UT 3.22 aunsilalunis Linearization

U

MM saeuLigudNnilnsuiogNale WMWANAIIINIIINTS Linearization uadtufina

samgliawnsuarnionnsiadu

Absolute

Standard | Resistance Read (°C) dadn (X) Error % Error Correction 6D
26 ( ohm ) aad 1 afad 2 afati 3 afan 4 (X-5TD) (Relative error x 100) |(True value - Read value)
25 8269 24,92 24.76 24.59 25.14 24.8525 -0.1475 -0.59 0.1475 0.2342897
27 7671 27.260 26.67 26.15 2776 26.96 -0.04 -0.148148148 0.04 0.7000476
29 7073 28.01 20.35 31.09 28.54 29.2475 0.2475 0.853448276 -0.2475 1.3462633
x = (y-15744)/-299.12 [NTC10K #3| 30 6774 20.89 28.88 30.71 20.76 20.81 -0.19 -0.633333333 0.19 0.7491773
31 6475 29.84 312 3213 30,68 30.9625 -0.0375 -0.120967742 0.0375 0.9590403
33 5877 33.09 32.67 33.89 33.76 33.3525 0.3525 1.068181818 -0.3525 0.574362
35 5279 36.82 34.57 34.39 36.3 35.52 0.52 1.485714286 -0.52 1.2217201
25 8391 24,93 25.43 24.24 25.15 24.9375 -0.0625 -0.25 0.0625 0.5080272
27 7805.16 27,73 26.5 26.58 27.58 27.0975 0.0975 0.361111111 -0.0975 0.6474759
29 7219.32 28.75 29.14 28.85 30.11 29.2125 0.2125 0.732758621 -0.2125 0.6207724
X = (y-15714)/-292.92 [NTC10K #4| 30 6926.4 30.06 30.84 31.6 28.85 30.3375 0.3375 1.125 -0.3375 1.174177
31 6633.48 20.99 31.78 30.11 31.95 30.9575 -0.0425 -0.137096774 0.0425 1.0513285
33 6047.64 33.55 33.39 32.94 33,81 33.4225 0.4225 1.28030303 -0.4225 0.3652739
35 5461.8 36.1 35.44 35.48 35.03 35.5125 0.5125 1.464285714 -0.5125 0.4413143

5U# 3.23 ansntuiinuaasuiiieulagldaunisilady

nsndennsmuasilSeuiisurgaumagll 52inensld Steinhart-hart Equation

WALAUNITLTIEY



R-TNTC#H3
Steinhart-hart

¥ 7 -285.81x + 15370
A'= 09939

30 EH

R-TNTC# 4
Steinhart-hart

§ = -263.34x + 15400

R® = 0,9968

a0 as

a0

8500
8000
7500
7000
6500
6000
5500
5000

amn
8500
2000
7500
7000
6500
6000

5500

32

R-TNTC #3
x=(y-b)/m
y=-281.28x + 15241
R = 0.9976
pli] s 0 as 40
R-T NTC #4
x=(y-b)/m
¥ =-278.18x + 15331
R* = 0.9985
[
|
J
20 25 30 a5 a0

JUN 3.24 Wipuiiiguergamiiseninanisly Steinhart-hart Equation Wagaunsigauu

NNSUSUTEUNIADI oA FaNtEITaUNISTUAUNIYN Linearization WY

A1 R? U93auN1TLTNdUAI1InA77 Steinhart-hart Equation

3.2.6 tAgulusLnsy

valo

Weulusunsuads laun Tusunsunisdsigamgfivewiulindalaluiull

YU ThingSpeak

&9 Project_Final Code | Arduino 1.8.9
File Eclit Sketch Tools Help

Project Final_Code

kinciude <wiFi.n>
#include <ThingSpeakih>

long prevMillisThingSpeak = 0f

ng CHANNEL_ID = 1943016;
r* CHANNEL APT_KEY = "46VAROSI4ESSRYQL";

int intervalThingSpeak = 30000; // Minimum ThingSpsak write interval i3 15 3zconds

WiFiClient clisnt;

o ssid = AU
char' password = "xencnéth

//temperature
kool esp32 = true;

int ThermistorFinl:
int ThermistorPin2;

float adcMax, Vs;

String TempReal;

float R1 = 10000.07 i
float Beta = 3950.0; //
float To = 298.15; /
float Ro = 10000.0;7 i

Y

resitor 10k
Beta value
temperaturs
resitor 10k em C

kelvin Kelvin

#include <driver/ade.h>
$includs <esp_adc_cal.h>
#include <freertos/FreeRIOS.h>
#include <freertos/task.n>
#includs <esp_srr.n>

#includs <esp_log.h>

#include <DneWire.h>
#include <DallasTemperature.h>

#/ GPIO where the DS18B20 is connected to

const inc oneWireBus = 4;

// Setup a oneWire instance to communicate with any OneWire devices
OneWire oneWire (oneWireBus):

// Pass cur oneWirs refsrence to Dallas Temperaturs sensor
DallasTemperature sensors(soneWire);

#include "DHT.h"

#define DHTRIN 2

#define DHTTYPE DHT22  // DHT 22
DHT dht (DATPIN, DHTTYEE);

(AM2302), 2M2321

sUN 3.25 Usgmadudsiiisadesuwazionldaulausidnng



void setup()
{

Serial

in(115200);

WiFi n(ssid, password);

// Wait for connection
while (WiFi.status() !'= WL _CONNECTED) {

delay(500):
Serial.print

Serial.println("");
serial

Wi-Fi connected™);

adcl_config_width(ADC WIDIH BIT_12);:
adcl config channel atten(ADC1 CHANNEL &, ADC ATTEN DB 0): //pin 34 esp32 devkit v.
adcl_config_channel_atten(ADCL_CHANNEL 7, ADC_ATTEN DB_0); //pin 35 esp32 devkit vl

esp_adc_cal_value_t adc_type = esp_adc_cal_characterize {ADC_UNIT_1, ADC_ATTEN DB 0, ADC_WIDTH BIT_12, 1100, sadc_cal):
adcl_config width(ADC WIDTH BIT 12):

sensors.begin(); // Start the D518B20 sensor
dht.begin(); // Start-DHT22
LEFFF74/F) temperatura

ThermistorPinl = 34;
ThermistorPin2 = .35;

adcMax = 4085.0; // ADC 12-bit (0-4085)
Vs = 3.3;

sU# 3.26 WeulUsunsudmiuleusadyyins Wi-Fi

adc2 =
adc2 =

 {ThermistorPin2) ;

1007 i++)

Voutl = adcl * Vs / adcMax;
Vout2 = adc2 * Vs / adcMax;

ADL += adcl_get_raw(ADCL CHANNEL &) ;//Cbtem o valor RAW do
ets_delay_us{30);
1

ADL = 100: Rtl = RL * Voutl / (Vs - Voutl):

Rt2 = Rl * Vout2 / (Vs - Vous2);

t32,t AD2 = 07
(int i = 0; 1< 1007 i++)

{ r
A f Ti= 1/ (1 /To+ log(Rtl / Ro) / Beta); // Kelvin

= Cl #/70btel k BRI o B
AD2 += adel_get raw(ADC1 CHANNEL 7) btem o valor RAW do ADC Tel = TL - 273.15:

ets_delay_us(30); I2=1/ 1/ To + {Rt2 / Ro)

Tc2 = T2 - 273.15;

100;
if (Tel > 0)
sersal.print{Tn NTC3 Tcl®):
» Vout2, Rcl , Fige, =Slg Serial.print(Tel):

. Tel, Te2 = 0; Serial.printlnf=®€=);

if (Tc2 > 0)

d(ThermistorPinl);

JUN 3.27 Mvuadudslunsinuauazidignsmnendinaans
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/4 DS18B20 if (millis{) - prevMillisThingSpeak > intervalThingSpeak)
sensors.regquestTemperatures () [
float temperatureC = sensors.getTemplBylIndex(0);

ThingSpeak.setField( 1, Tcl )-

Serial.print(™ D518B20 "); ThingSpeak.sstFisld( 2, Tc2 );
Serial.print (" Temperature is: B H ThingSpeak.setField( 3, t );
Serial.print{temperatureC); ThingSpeak.sstField( 4, h );
Serial.println(™ °C"): ThingSpeak.setFisld( 5, temperatureC );
//DHT22 ) // Write to the ThingSpeak channel
fleat h = dht.readHumidicy(); int x = ThingSpeak.writeFislds(CHANNEL ID, CHANNEL API_KEY);
float t = dht.readlenperature(); if (x == 200) {
float £ = dht.readlenperaturs {true); -

o8 B mperaturs (Trus) Serial.println{™\n Channel update successful.™);
if {isnan{h) || isnan(t) || isnan(£)) { }1 I

else

Serial.println{F({"Failed to read from DHT sensor!"));

r=:urn-r ‘( " Serial.println({™\n Problem updating channel. HTTP error code " + String(x));
) ¥

float hif = dh prevMillisThingSpeak = millis({);

float hic = dht.comput:
Serial.print(™ DHI22 ");
Serial.print (F("Humidity: "))
Serial.pri h):

Serial.print(F("% Temperaturss *));
Serial.print(t):z while {WiFi.status() != WL_CONNECTED) {

Serial.print(F{" °C")}; WiFi.begin (ssid, password);
delay (9000): Serial.print(™\n Disconnect”);
Serial.print {™\n."):
delay (5000} 5
I3

ndex(f, h):
tIndex(t, h, false): t

1f (WiFi.

tatus{) != WL_CONNECTED) {
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=
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#include <WiFi.h>
#include <ThingSpeak.h>

unsigned long CHRNNEL ID = 1543017;
const char® CHANNWEL RPI KEY = "STClYXEU&JILLTQU4";

5Ufl 3.34 Channel ID wag API key fiianldanuuulén
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29nNUN LI

CommercialUse  HowtoBuy  Ne

ChannelID: 1943017
Author

Import

Upload2 SV fife to import
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Channel Stats

Created: 29

Last entry: |
Entries: 688
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4.2.1 mMsiudoya

A19199 4.1 M1590UTNAT Sap flow TulAazeiaa

1281 ATy anunniilagsauy Sap Flow
12:00 55.3% 27.7 °C 21.798
12:30 56.5% 2037°¢ 20.939
12:00 56.5% 27.1°C 21.692
13:30 56.1% 26.9 °C 23.946
14:00 56% 27.3 °C 21.357
14:30 55.4% 274 °C 25.115
15:00 55.7% 274 °C 25.751
15:30 55.6% 272 °C 23.231
16:00 55.9% 273 °C 36.050
16:30 54.6% 27 °C 31.994
17:00 55.1% 26.8 °C 29.818
17:30 55.2% 26.6 °C 31.152
18:00 56.9% 26.3 °C 33.110
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sap darseaba (119K, 123105 B

sap_flows0.0877342% sap_dens;

0 MATLAE? See resources for Getting Sarted

g‘U‘ﬁ 4.3 @1 R way C lagld Linear least square
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adesware1vviideyaundiugyie Snvisliladinisiiurgumgiilugianainaifu

Wesandamaulieiiosvodumesiin

A15199 4.2 A15190uRnAT R C vasnulillunsazadnanan

Time R C
12:00 - 12:30 -0.081389 -1.4017e-03
12:30 - 13:00 -0.99863 -1.2028e-03
13:00 - 13:30 -0.87817 -1.2527e-03
13:30 - 14:00 -1.1433 -0.63611e-03
14:00 - 14:30 -0.90255 -0.33094e-03
14:30 - 15:00 -0.080979 -1.0337e-03
15:00 - 15:30 -0.091906 -1.7411e-03
15:30 - 16:00 -0.0021047 -0.095477e-03
16:00 - 16:30 -0.0025344 -0.20599¢e-03
16:30 - 17:00 -0.045283 -0.24305e-03
17:00 - 17:30 0.00043826 -0.17336e-03
17:30 - 18:00 -0.027968 -0.16855e-03
12:00 - 12:30 -0.081389 -1.4017e-03
12:30 = 13:00 -0.99863 -1.2028e-03
13:00 - 13:30 -0.87817 -1.2527e-03

15199 4.2 agwiulsindonainuly A1 C agAsee dovas Famnenauingds

nattnadasulieaetintesad
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Environment

30.50
30.00
29.50
29.00
28.50
28.00
27.50
27.00 |
26.50
26.00

>

10:34:30
11:41:30
11:56:28

5:40:48
16:10:44
16:25:43
16:40:42
16:55:40
17:10:36
17:25:34
17:40:32
17:55:31
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#include <WiFi.h>
#include <ThingSpeak.h>

unsigned long CHANNEL ID = 1943017;
const char®* CHANNEL APl KEY = "STC1YXU6J3LLTQUA4",

long prevMillisThingSpeak = 0;
int intervalThingSpeak = 20000; // Minimum ThingSpeak write interval is 15 seconds

const char* ssid = "X";
const char* password = "xenoné6th";

WiFiClient client;

#define THERMISTOR1_PIN 34 // pin to which the first thermistor is connected
#define THERMISTOR2 PIN 35 // pin to which the second thermistor is connected
#define REFERENCE_RESISTOR 10000 /7 resistance of the fixed resistor in the voltage
divider

#include <OneWire.h>

#include <DallasTemperature.h>

// GPIO where the DS18B20 is connected to
const int oneWireBus = 4,
// Setup a oneWire instance to communicate with any OneWire devices

OneWire oneWire(oneWireBus);



// Pass our oneWire reference to Dallas Temperature sensor

DallasTemperature sensors(&oneWire);

#include "DHT.h"

#define DHTPIN 2

#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321
DHT dht(DHTPIN, DHTTYPE);

void setup() {
Serial.begin(115200); // start serial communication for debugging
WiFi.begin(ssid, password);
while (WiFi.status() = WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.printtn(");
Serial.printin("WiFi connected");
ThingSpeak.begin(client);
sensors.begin(); // Start the DS18B20 sensor
dht.begin(); // Start DHT22

void loop() {
// Check if WiFi is connected
if (WiFi.status() = WL_CONNECTED) {
Serial.printin("WiFi disconnected, attempting to reconnect...")
// Try to reconnect to WiFi until connection is successful
while (WiFi.status() 1= WL_CONNECTED) {
WiFi.begin(ssid, password);
delay(500);
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}

// NTC10K

// measure temperature of first thermistor

int adcValuel = analogRead(THERMISTOR1 PIN); // read the voltage from the
thermistor

float voltagel = (adcValuel / 4095.0) * 3.3; // convert the ADC value to voltage

// calculate the resistance of the thermistor

float resistancel = REFERENCE RESISTOR /(3.3 / voltagel - 1.0);

// use the Linear equation to calculate the temperature
float temperaturel = (resistancel - 15744) /-299.12 ;
float Tcl,Tc2;

Tcl = temperaturel ;

// measure temperature of second thermistor

int adcValue2 = analogRead(THERMISTORZ2 PIN); // read the voltage from the
thermistor

float voltage2 = (adcValue2 / 4095.0) * 3.3; // convert the ADC value to voltage

// calculate the resistance of the thermistor

float resistance2 = REFERENCE_RESISTOR / (3.3 / voltage2 - 1.0);

// use the Steinhart-Hart equation to calculate the temperature

float temperature2 = (resistance2 - 15714) / -292.92 ;

Tc2 = temperature2 ;



Seral.Print(" e, \n");

Serial.print("NTC 3 : "); // print the temperature of the first thermistor

Serial.printin(Tc1);

Serial.print("NTC 4 : "), // print the temperature of the second thermistor

Serial.println(Tc2);

Serial.print("RT 1 : "); // print the Resistance of the first thermistor

Serial.println(resistance1);

Serial.print("RT 2 : "); // print the Resistance of the second thermistor

Serial.printin(resistance2);

// DS18B20
sensors.requestTemperatures()

float temperatureC = sensors.getTempCByIndex(0);

Serial.print(" DS18B20 ");
Serial.print(" Temperature is: ");
Serial.print(temperatureC);

Serial.printin(" °C"),

//DHT22

float h = dht.readHumidity();

float t = dht.readTemperature();
float f = dht.readTemperature(true);

if (isnan(h) || isnan(t) || isnan(f)) {
Serial.printin(F("Failed to read from DHT sensor!"));

return;

float hif = dht.computeHeatindex(f, h);
float hic = dht.computeHeatindex(t, h, false);



Serial.print(" DHT22 ")
Serial.print(F("Humidity: "));
Serial.print(h);

Serial.print(F("% Temperature: "));
Serial.print(t);

Serial.print(F(" °C\n"));

delay(5000);

if (millisO) - prevMillisThingSpeak > intervalThingSpeak) {
// Check if WiFi is connected before writing to ThingSpeak
if (WiFi.status() == WL _CONNECTED) {
ThingSpeak.setField(1, Tcl);
ThingSpeak.setField(2, Tc2);
ThingSpeak.setField(3, 1);
ThingSpeak.setField(4, h);
ThingSpeak.setField(5, temperatureC);
int x = ThingSpeak.writeFields(CHANNEL _ID, CHANNEL APl KEY);
if (x == 200) {
Serial.printin("\nChannel update successful.");
}else {
Serial.println("\nProblem updating channel. HTTP error code " + String(x));
}
prevMillisThingSpeak = millis(),
}else {
Serial.printin("WiFi not connected");

}
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ANANUIIN A

ASUEAAIHANITINAIQUNATUN ThingSpeak

A1519% A.1 ANTNLAAINANTIREUNATUY ThingSpeak

Down Up AU
Create Air P Soil
Stream Stream IU AT K u Uu*A
at o) O
(‘O o) (%)

10:34:30 | 29.86541 | 30.67439 | 26.12 | 55.80 | 27.40 | -0.80898 | 3.8298 | 621.4859 | 54.5043
10:35:34 | 29.52537 | 30.50349 | 26.12 | 55.80 | 27.40 | -0.97812 | 3.3404 | 525.2275 | 46.0625
10:36:38 | 29.42409 | 30.63464 | 26.12 | 55.60 | 27.30 | -1.21055 | 2.8911 | 439.6508 | 38.5574
10:37:42 | 29.25704 | 30.37788 | 27.06 | 55.60 | 27.40 | -1.12084 | 3.0424 | 468.1541 | 41.0571
10:38:46 | 29.49524 | 30.63886 | 27.06 | 55.70 | 27.40 | -1.14362 | 3.0017 | 460.4597 | 40.3823
10:39:51 | 29.56707 | 30.87154 | 27.06 | 55.70 | 27.30 | -1.30447 | 2.7549 | 414.3030 | 36.3344
10:40:55 | 29.23124 | 30.69249 | 27.12 | 55.50 | 27.30 | -1.46125 | 2.5666 | 379.7262 | 33.3020
10:41:58 | 29.40376 | 30.84300 | 27.12 | 55.50 | 27.20 | -1.43924 | 2.5906 | 384.0942 | 33.6851
11:35:05 | 28.8805 | 31.99924 | 28.2 53.9 | 27.8125 | -3.11874 | 1.7340 | 234.3273 | 20.5505
11:36:09 | 29.47151 | 32.11032 | 28.2 533 27.75 | -2.63881 | 1.8675 | 256.7287 | 22.5151
11:37:13 | 29.07096 | 32.15463 | 28.3 53.2 | 27.6875 | -3.08367 | 1.7424 | 235.7167 | 20.6724
11:38:17 | 29.11838 | 32.08814 | 28.3 535 27.75 | -2.96976 | 1.7708 | 240.4677 | 21.0890
11:39:21 | 28.61654 | 31.70834 | 28.3 53.9 | 27.6875 | -3.0918 | 1.7404 | 235.3917 | 20.6438
11:40:25 | 28.99969 | 31.82059 | 28.5 578 | 27.6875 | -2.8209 | 1.8115 | 247.2854 | 21.6869
11:41:30 | 28.30142 | 31.52781 | 28.4 53.7 27.75 | -3.22639 | 1.7095 | 230.2598 | 20.1938
11:42:34 | 28.97589 | 31.75329 | 28.3 54.2 27.75 -2.7774 | 1.8242 | 249.4229 | 21.8744
11:43:38 | 28.42302 | 31.64078 | 28.1 545 | 27.6875 | -3.21776 | 1.7114 | 230.5754 | 20.2215
11:44:42 | 28.92824 | 31.86536 | 28.2 54.6 27.75 | -2.93712 | 1.7794 | 241.9005 | 21.2147
11:45:46 | 28.61654 | 31.59564 | 28.6 543 | 27.625 | -29791 | 1.7684 | 240.0638 | 21.0536
11:46:51 | 28.56828 | 31.59564 | 29.5 535 | 27.6875 | -3.02736 | 1.7562 | 238.0184 | 20.8742
11:47:55 | 28.64063 | 31.91006 30 525 | 27.625 | -3.26943 | 1.7002 | 228.7121 | 20.0581
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11:48:58 | 28.64063 | 31.27768 | 29.9 52.4 | 27.6875 | -2.63705 | 1.8681 | 256.8267 | 22.5237
11:50:03 | 28.97589 | 31.09436 | 29.4 523 | 27.625 | -2.11847 | 2.0806 | 293.2495 | 25.7180
11:51:07 | 28.92824 | 31.11734 | 29.1 53 27.625 | -2.1891 | 2.0457 | 287.2121 | 25.1885
11:52:11 | 28.20376 | 31.34612 | 28.7 53.6 | 27.625 | -3.14236 | 1.7285 | 233.4098 | 20.4700
11:53:15 | 27.90879 | 31.45981 | 28.4 54.1 | 27.5625 | -3.55102 | 1.6447 | 219.5525 | 19.2548
11:54:20 | 28.30142 | 31.07136 | 28.3 54.6 | 27.625 | -2.76994 | 1.8265 | 249.7966 | 21.9072
11:55:24 | 27.68559 | 30.8867 28.2 54,5 LS -3.20111 | 1.7151 | 231.1892 | 20.2753
11:56:28 | 28.32578 | 31.07136 | 28.2 54.8 | 27.5625 | -2.74558 | 1.8338 | 251.0317 | 22.0155
11:57:32 | 28.20376 | 30.65418 28 54.6 | 27.625 | -2.45042 | 1.9342 | 268.0615 | 23.5090
11:58:35 | 28.47153 | 31.1403 27.9 54.7 | 27.625 | -2.66877 | 1.8578 | 255.0816 | 22.3707
11:59:40 | 28.17929 | 31.00226 | 27.6 55.1 27.625 | -2.82297 | 1.8109 | 247.1854 | 21.6782
12:00:44 | 27.85934 | 30.65418 | 27.7 55.3 | 27.5625 | -2.79484 | 1.8191 | 248.5575 | 21.7985
12:01:48 | 27.85934 | 30.65418 | 27.8 55.9 | 27.6875 | -2.79484 | 1.8191 | 248.5575 | 21.7985
12:02:52 | 27.71048 | 30.53721 | 27.7 55.4 | 27.625 | -2.82673 | 1.8098 | 247.0041 | 21.6623
12:03:56 | 27.76018 | 30.23082 | 27.6 55.8 27.5 -2.47064 | 1.9266 | 266.7577 | 23.3946
12:05:00 | 27.90879 | 30.27817 | 27.6 56.4 | 27.5625 | -2.36938 | 1.9662 | 273.5231 | 23.9880
12:06:04 | 27.46066 | 30.41975 | 27.6 56.3 27.5 -2.95909 | 1.7736 | 240.9324 | 21.1298
12:07:07 | 27.95816 | 30.01677 | 27.5 55.6 | 27.5625 | -2.05861 | 2.1120 | 298.7107 | 26.1969
12:08:11 | 28.05665 | 30.49028 | 27.5 55.9 | 27.4375 | -2.43363 | 1.9407 | 269.1615 | 23.6055
12:09:15 | 27.58584 | 30.30181 | 27.5 55.8 | 27.4375 | -2.71597 | 1.8429 | 252.5643 | 22.1499
12:10:19 | 27.56084 | 30.44328 | 27.5 56 27.5 -2.88244 | 1.7942 | 244.3771 | 21.4319
12:11:23 | 27.58584 | 30.20711 | 27.6 56.2 | 27.4375 | -2.62127 | 1.8733 | 257.7114 | 22.6013
12:12:27 | 28.03206 | 29.92113 | 27.5 56 27.4375 | -1.88907 | 2.2118 | 316.1803 | 27.7290
12:13:31 | 27.61081 | 30.51375 | 27.5 56 27.4375 | -2.90294 | 1.7886 | 243.4371 | 21.3494
12:14:35 | 27.1834 | 29.38938 | 27.5 55.9 | 27.4375 | -2.20598 | 2.0377 | 285.8298 | 25.0673
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12:15:39 | 27.15806 | 29.89717 | 27.4 55.7 | 27.4375 | -2.73911 | 1.8358 | 251.3636 | 22.0446
12:16:43 | 27.46066 | 29.94507 | 27.1 56.1 | 27.4375 | -2.48441 | 1.9214 | 265.8826 | 23.3179
12:17:47 | 26.6209 | 30.49028 | 27.1 56.4 | 27.4375 | -3.86938 | 1.5916 | 210.8690 | 18.4932
12:18:50 | 27.41045 | 29.84919 | 27.2 56.6 | 27.375 | -2.43874 | 1.9387 | 268.8250 | 23.5760
12:19:54 | 26.74969 | 30.30181 | 27.3 56.7 | 27.3125 | -3.55212 | 1.6445 | 219.5197 | 19.2519
12:20:58 | 27.58584 | 30.27817 | 27.4 56.7 | 27.3125 | -2.69233 | 1.8503 | 253.8135 | 22.2594
12:22:02 | 27.20871 | 29.89717 | 27.5 56.8 | 27.3125 | -2.68846 | 1.8515 | 254.0202 | 22.2776
12:23:06 | 26.95457 | 29.87318 | 27.5 56.8 | 27.375 | -2.91861 | 1.7844 | 242.7279 | 21.2872
12:24:10 | 27.15806 | 29.89717 | 27.4 56 27.375 | -2.73911 | 1.8358 | 251.3636 | 22.0446
12:25:15 | 26.85231 | 29.84919 | 27.4 56.5 | 27.375 | -2.99688 | 1.7639 | 239.3022 | 20.9868
12:26:19 | 27.28452 | 28.32132 | 27.3 56.6 | 27.3125 | -1.0368 | 3.2080 | 499.7076 | 43.8244
12:27:24 | 27.76018 | 29.96899 | 274 56.6 | 27.3125 | -2.20881 | 2.0364 | 285.6002 | 25.0471
12:28:28 | 26.80104 | 29.26716 | 27.3 56.2 | 27.375 | -2.46612 | 1.9283 | 267.0472 | 23.4200
12:29:32 | 27.03104 | 29.63229 | 27.2 56.3 27.25 | -2.60125 | 1.8800 | 258.8501 | 22.7012
12:30:36 | 27.03104 | 30.04063 | 27.3 56.5 | 27.3125 | -3.00959 | 1.7606 | 238.7635 | 20.9396
12:31:40 | 26.98009 | 29.58387 | 27.4 56.7 | 27.1875 | -2.60378 | 1.8792 | 258.7052 | 22.6884
12:32:44 | 26.51748 | 30.2545 27.4 56.6 | 27.3125 | -3.73702 | 1.6126 | 214.2917 | 18.7934
12:33:48 | 27.00558 | 29.24266 | 27.3 56 273125 | -2.23708 | 2.0233 | 283.3408 | 24.8490
12:34:52 | 27.05649 | 29.26716 | 27.3 56.2 27.25 | -2.21067 | 2.0355 | 285.4497 | 25.0339
12:35:56 | 27.00558 | 29.34055 | 27.2 56 27.25 | -2.33497 | 1.9804 | 275.9635 | 24.2020
12:37:00 | 26.92904 | 29.41376 | 27.2 56.4 27.25 | -2.48472 | 1.9213 | 265.8630 | 23.3162
12:38:04 | 27.03104 | 29.43812 | 27.2 56.7 27.25 | -2.40708 | 1.9510 | 270.9340 | 23.7609
12:39:08 | 27.03104 | 29.55963 | 27.3 57 27.3125 | -2.52859 | 1.9053 | 263.1428 | 23.0776
12:40:12 | 26.77537 | 29.65647 | 27.3 56.4 27.25 -2.8811 | 1.7946 | 244.4391 | 21.4373
12:41:16 | 27.00558 | 29.58387 | 27.2 56.7 | 27.125 | -2.57829 | 1.8879 | 260.1790 | 22.8177
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12:42:20 | 27.03104 | 29.87318 | 27.3 56.8 27.25 | -2.84214 | 1.8055 | 246.2666 | 21.5976
12:43:24 | 26.77537 | 29.48679 | 27.3 56.9 | 27.1875 | -2.71142 | 1.8443 | 252.8030 | 22.1708
12:44:28 | 26.54337 | 29.60809 | 27.4 57.4 | 27.1875 | -3.06472 | 1.7470 | 236.4814 | 20.7394
12:45:32 | 27.03104 | 29.94507 | 27.5 56.7 | 27.0625 | -2.91403 | 1.7856 | 242.9344 | 21.3053
12:46:35 | 26.67248 | 29.65647 | 27.5 57.4 | 27.1875 | -2.98399 | 1.7672 | 239.8534 | 21.0351
12:47:39 | 27.03104 | 29.58387 | 27.5 56.8 | 27.1875 | -2.55283 | 1.8967 | 261.6821 | 22.9495
12:48:43 | 26.90349 | 29.29165 | 27.3 56.6 | 27.1875 | -2.38816 | 1.9586 | 272.2226 | 23.8739
12:49:47 | 26.6209 | 29.41376 | 27.2 56.5 | 27.1875 | -2.79286 | 1.8197 | 248.6552 | 21.8071
12:50:51 | 27.00558 | 29.53537 | 27.2 56.7 | 27.125 | -2.52979 | 1.9049 | 263.0698 | 23.0712
12:51:55 | 26.74969 | 29.53537 | 27.2 56.8 | 27.125 | -2.78568 | 1.8218 | 249.0106 | 21.8382
12:52:59 | 26.38769 | 29.43812 | 27.2 56.7 | 27.125 | -3.05043 | 1.7505 | 237.0646 | 20.7906
12:54:03 | 26.56924 | 28.99647 | 27.2 56.6 | 27.0625 | -2.42723 | 1.9431 | 269.5850 | 23.6426
12:55:07 | 26.87791 | 29.43812 | 27.2 56.5 27 -2.56021 | 1.8942 | 261.2432 | 22.9110
12:56:11 | 26.95457 | 29.09519 | 27.2 56.5 | 27.0625 | -2.14062 | 2.0694 | 291.3107 | 25.5479
12:57:15 | 25.75673 | 29.51109 | 27.2 56.1 | 27.1875 | -3.75436 | 1.6097 | 213.8290 | 18.7528
12:58:19 | 26.85231 | 30.58405 | 27.1 558 | 27.125 | -3.73174 | 1.6134 | 214.4335 | 18.8058
12:59:23 | 27.25927 | 29.94507 27 56.3 | 27.125 | -2.6858 | 1.8523 | 254.1626 | 22.2901
13:00:27 | 27.00558 | 29.82517 | 27.1 56.5 | 27.0625 | -2.81959 | 1.8119 | 247.3487 | 21.6925
13:01:31 | 26.90349 | 29.53537 | 27.2 56.4 | 27.125 | -2.63188 | 1.8698 | 257.1153 | 22.5490
13:02:35 | 26.85231 | 29.46246 | 27.1 56.4 | 27.0625 | -2.61015 | 1.8770 | 258.3416 | 22.6566
13:03:39 | 27.20871 | 28.8726 27.1 56.8 27 -1.66389 | 2.3758 | 345.2823 | 30.2813
13:04:43 | 26.59508 | 29.07054 | 27.2 56.4 | 27.0625 | -2.47546 | 1.9248 | 266.4502 | 23.3677
13:05:47 | 27.08192 | 29.34055 | 27.2 56.2 27 -2.25863 | 2.0135 | 281.6586 | 24.7015
13:06:51 | 26.67248 | 28.89742 | 27.2 56.2 | 26.9375 | -2.22494 | 2.0289 | 284.3036 | 24.9334
13:07:55 | 26.87791 | 29.77707 | 27.1 55.8 | 26.9375 | -2.89916 | 1.7896 | 243.6094 | 21.3645
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13:08:59 | 27.41045 | 29.82517 | 27.2 56.4 | 27.0625 | -2.41472 | 1.9480 | 270.4197 | 23.7158
13:10:04 | 27.05649 | 29.89717 | 27.2 56.2 27 -2.84068 | 1.8059 | 246.3361 | 21.6037
13:11:08 | 26.85231 | 29.51109 | 27.3 56.2 | 27.0625 | -2.65878 | 1.8610 | 255.6265 | 22.4184
13:12:12 | 26.51748 | 30.04063 | 27.3 56.2 27 -3.52315 | 1.6498 | 220.3909 | 19.3283
13:13:16 | 26.69824 | 29.11983 | 27.3 56.4 27 -2.42159 | 1.9453 | 269.9602 | 23.6755
13:14:20 | 26.85231 | 29.48679 | 27.3 56.7 27 -2.63448 | 1.8689 | 256.9700 | 22.5363
13:15:24 | 26.6209 | 29.68063 | 27.3 56.4 27 -3.05973 | 1.7482 | 236.6844 | 20.7572
13:16:28 | 27.48574 | 29.24266 | 27.1 55.6 27 -1.75692 | 2.3030 | 332.2956 | 29.1423
13:17:31 | 27.03104 | 29.53537 27 555 | 27.0625 | -2.50433 | 1.9141 | 264.6347 | 23.2085
13:18:35 | 26.67248 | 29.34055 27 55.7 | 26.9375 | -2.66807 | 1.8580 | 255.1197 | 22.3740
13:19:39 | 26.69824 | 29.16902 27 55.8 A6 -2.47078 | 1.9265 | 266.7487 | 23.3939
13:20:43 | 26.95457 | 29.75299 27 55.8 | 27.0625 | -2.79842 | 1.8180 | 248.3813 | 21.7830
13:21:47 | 26.77537 | 29.63229 27 56.4 | 27.0625 | -2.85692 | 1.8013 | 2455672 | 21.5362
13:22:52 | 26.95457 | 29.24266 | 27.1 56.1 27 -2.28809 | 2.0005 | 279.4132 | 24.5045
13:23:56 | 26.92904 | 29.87318 | 27.1 56 26.9375 | -2.94414 | 1.7776 | 241.5895 | 21.1874
13:25:00 | 26.67248 | 29.75299 | 27.2 559 |26.9375 | -3.08051 | 1.7431 | 235.8435 | 20.6835
13:26:04 | 26.85231 | 29.63229 27 56 26.9375 | -2.77998 | 1.8235 | 249.2942 | 21.8631
13:27:08 | 26.90349 | 28.94699 | 26.9 55.9 | 269375 | -2.0435 | 2.1202 | 300.1429 | 26.3225
13:28:12 | 26.95457 | 29.04588 | 26.9 56.1 26.875 | -2.09131 | 2.0946 | 295.6863 | 25.9317
13:29:16 | 26.67248 | 29.04588 | 26.9 559 | 26.8125 | -2.3734 | 1.9645 | 273.2429 | 23.9634
13:30:20 | 27.1834 | 29.55963 | 26.9 56.1 | 26.9375 | -2.37623 | 1.9634 | 273.0462 | 23.9462
13:31:24 | 26.23119 | 29.19358 27 56.4 | 26.875 | -2.96239 | 1.7728 | 240.7883 | 21.1171
13:32:28 | 26.74969 | 28.84777 27 56.1 | 26.8125 | -2.09808 | 2.0911 | 295.0726 | 25.8779
13:33:32 | 26.95457 | 29.51109 | 27.1 56.3 | 26.875 | -2.55652 | 1.8954 | 261.4623 | 22.9302
13:34:36 | 26.85231 | 29.87318 | 27.2 56.5 | 26.875 | -3.02087 | 1.7578 | 238.2895 | 20.8980
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13:35:40 | 27.08192 | 29.68063 | 27.3 56.3 | 26.875 | -2.59871 | 1.8809 | 258.9959 | 22.7139
13:36:44 | 26.95457 | 29.41376 | 27.3 55.9 | 26.875 | -2.45919 | 1.9309 | 267.4932 | 23.4592
13:37:48 | 26.85231 | 29.72889 | 27.3 559 | 26.875 | -2.87658 | 1.7958 | 244.6484 | 21.4557
13:38:52 | 26.69824 | 29.55963 | 27.2 56.1 26.875 | -2.86139 | 1.8000 | 245.3571 | 21.5178
13:39:56 | 26.25733 | 29.36497 | 27.3 56.4 | 26.875 | -3.10764 | 1.7366 | 234.7635 | 20.5888
13:41:00 | 27.03104 | 29.84919 | 27.3 56 26.875 | -2.81815 | 1.8123 | 247.4184 | 21.6986
13:42:04 | 26.56924 | 29.92113 | 27.2 56.1 26.875 | -3.35189 | 1.6830 | 225.8630 | 19.8082
13:43:08 | 26.69824 | 29.53537 | 27.3 56.3 | 26.8125 | -2.83713 | 1.8069 | 246.5055 | 21.6185
13:44:12 | 26.69824 | 29.43812 | 27.3 56.2 | 26.875 | -2.73988 | 1.8355 | 251.3240 | 22.0411
13:45:16 | 26.36166 | 29.34055 | 27.4 56.5 | 26.8125 | -2.97889 | 1.7685 | 240.0728 | 21.0544
13:46:20 | 26.20502 | 29.36497 | 27.4 57.5 | 26.8125 | -3.15995 | 1.7244 | 232.7359 | 20.4109
13:47:25 | 27.08192 | 29.80113 | 274 56.5 | 26.8125 | -2.71921 | 1.8419 | 252.3949 | 22.1350
13:48:29 | 26.87791 | 29.89717 | 27.4 56.2 | 26.875 | -3.01926 | 1.7582 | 238.3569 | 20.9039
13:49:33 | 25.96852 | 30.18339 | 27.3 56.4 | 26.8125 | -4.21487 | 1.5431 | 202.9880 | 17.8020
13:50:37 | 26.85231 | 29.58387 | 27.3 56.8 | 26.8125 | -2.73156 | 1.8381 | 251.7530 | 22.0787
13:51:41 | 26.30954 | 29.04588 | 27.3 56 26.875 | -2.73634 | 1.8366 | 251.5062 | 22.0571
13:52:45 | 26.95457 | 29.38938 | 27.2 555 26.75 | -2.43481 | 1.9402 | 269.0837 | 23.5986
13:53:50 | 26.90349 | 29.29165 | 27.2 55.7 | 26.8125 | -2.38816 | 1.9586 | 272.2226 | 23.8739
13:54:54 | 26.43967 | 29.77707 | 27.2 55.7 | 26.8125 | -3.3374 | 1.6859 | 226.3530 | 19.8512
13:55:58 | 26.85231 | 29.58387 | 27.3 56.2 | 26.875 | -2.73156 | 1.8381 | 251.7530 | 22.0787
13:57:02 | 26.33561 | 30.32544 | 27.3 56 26.8125 | -3.98983 | 1.5738 | 207.9599 | 18.2381
13:58:06 | 26.80104 | 29.48679 | 27.4 56 26.75 | -2.68575 | 1.8524 | 254.1653 | 22.2903
13:59:11 | 26.59508 | 29.48679 | 27.3 558 | 26.8125 | -2.89171 | 1.7916 | 243.9503 | 21.3944
14:00:15 | 26.43967 | 29.34055 | 27.3 56 26.8125 | -2.90088 | 1.7891 | 243.5309 | 21.3577
14:01:19 | 26.6209 | 29.63229 | 27.3 56.3 | 26.8125 | -3.01139 | 1.7602 | 238.6876 | 20.9329
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14:02:23 | 26.85231 | 29.11983 | 27.3 56.2 | 26.8125 | -2.26752 | 2.0096 | 280.9745 | 24.6415
14:03:27 | 26.98009 | 29.68063 | 27.4 56.2 | 26.8125 | -2.70054 | 1.8477 | 253.3771 | 22.2212
14:04:31 | 26.87791 | 29.63229 | 27.4 56.4 | 26.8125 | -2.75438 | 1.8311 | 250.5828 | 21.9761
14:05:35 | 26.59508 | 29.89717 | 27.4 56.6 26.75 | -3.30209 | 1.6933 | 227.5658 | 19.9575
14:06:39 | 27.03104 | 30.1121 27.4 56.3 | 26.875 | -3.08106 | 1.7430 | 235.8214 | 20.6815
14:07:43 | 26.74969 | 30.97919 | 27.4 56.2 | 26.8125 | -4.2295 | 1.5413 | 202.6838 | 17.7754
14:08:48 | 27.5108 | 30.06448 | 27.4 %559 26.75 | -2.55368 | 1.8964 | 261.6314 | 22.9451
14:09:51 | 26.90349 | 30.20711 | 27.4 55.3 | 26.8125 | -3.30362 | 1.6929 | 227.5127 | 19.9529
14:10:55 | 27.90879 | 30.20711 | 27.3 55.4 26.75 | -2.29832 | 1.9960 | 278.6477 | 24.4374
14:11:59 | 26.95457 | 29.80113 | 27.3 55.3 | 26.8125 | -2.84656 | 1.8042 | 246.0567 | 21.5792
14:13:03 | 26.6209 | 30.1121 273 55.4 | 265625 | -3.4912 | 1.6557 | 221.3691 | 19.4141
14:14:07 | 27.41045 | 30.1121 27.3 55.2 26.75 | -2.70165 | 1.8473 | 253.3183 | 22.2160
14:15:12 | 27.05649 | 30.13588 | 27.3 55.2 | 26.8125 | -3.07939 | 1.7434 | 235.8886 | 20.6874
14:16:16 | 26.64671 | 30.44328 | 27.3 55.3 | 26.8125 | -3.79657 | 1.6030 | 212.7210 | 18.6556
14:17:20 | 26.69824 | 30.27817 | 27.3 -, 26.75 | -3.57993 | 1.6395 | 218.6973 | 19.1798
14:18:24 | 26.25733 | 30.20711 | 27.3 55 26.75 | -3.94978 | 1.5796 | 208.9066 | 18.3211
14:19:28 | 26.80104 | 30.34904 | 27.4 553 | 26.625 -3.548 | 1.6452 | 219.6427 | 19.2627
14:20:32 | 26.54337 | 29.96899 | 27.4 55.4 | 26.6875 | -3.42562 | 1.6683 | 223.4370 | 19.5954
14:21:37 | 26.72397 | 31.07136 | 27.4 55.8 | 26.6875 | -4.34739 | 1.5266 | 200.3104 | 17.5672
14:22:41 | 27.05649 | 30.15965 | 27.5 55.4 | 26.625 | -3.10316 | 1.7377 | 234.9405 | 20.6043
14:23:45 | 26.77537 | 30.30181 | 27.5 55.3 | 26.6875 | -3.52644 | 1.6492 | 220.2912 | 19.3195
14:24:49 | 26.49156 | 29.94507 | 27.5 55.4 26.75 | -3.45351 | 1.6629 | 222.5475 | 19.5174
14:25:53 | 25.83632 | 28.72327 | 27.5 555 | 26.6875 | -2.88695 | 1.7930 | 244.1691 | 21.4136
14:26:57 | 27.25927 | 28.69831 | 27.5 56 26.6875 | -1.43904 | 2.5908 | 384.1346 | 33.6886
14:28:01 | 27.10732 | 28.97174 | 275 55.7 26.75 | -1.86442 | 2.2278 | 319.0021 | 27.9765
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14:29:05 | 26.95457 | 29.09519 | 27.5 56 26.75 | -2.14062 | 2.0694 | 291.3107 | 25.5479
14:30:09 | 26.69824 | 28.89742 | 27.4 55.4 | 26.8125 | -2.19918 | 2.0409 | 286.3839 | 25.1159
14:31:14 | 26.59508 | 28.69831 | 27.3 55.6 | 26.625 | -2.10323 | 2.0884 | 294.6086 | 25.8372
14:32:18 | 26.74969 | 28.8726 L3 56 26.75 | -2.12291 | 2.0783 | 292.8574 | 25.6836
14:33:22 | 26.43967 | 28.64832 | 27.2 56.1 26.75 | -2.20865 | 2.0365 | 285.6132 | 25.0483
14:34:27 | 26.77537 | 28.79803 | 27.3 56.4 | 26.6875 | -2.02266 | 2.1318 | 302.1555 | 26.4990
14:35:31 | 26.90349 | 28.77313 | 27.3 56.4 | 26.6875 | -1.86964 | 2.2244 | 318.3979 | 27.9235
14:36:35 | 26.87791 | 28.3971 27.4 56.6 | 26.6875 | -1.51919 | 2.5069 | 368.8739 | 32.3502
14:37:40 | 26.69824 | 28.89742 | 27.5 56.6 | 26.6875 | -2.19918 | 2.0409 | 286.3839 | 25.1159
14:38:44 | 27.00558 | 28.77313 | 27.5 56.2 | 26.625 | -1.76755 | 2.2951 | 330.9043 | 29.0203
14:39:48 | 27.20871 | 29.21813 | 275 56 26.6875 | -2.00942 | 2.1392 | 303.4572 | 26.6132
14:40:52 | 27.03104 | 29.02118 | 275 56.2 | 26.6875 | -1.99014 | 2.1503 | 305.3856 | 26.7823
14:41:56 | 26.87791 | 29.07054 | 27.5 55.9 26.75 | -2.19263 | 2.0441 | 286.9212 | 25.1630
14:43:00 | 26.85231 | 29.55963 | 27.5 55.4 | 26.6875 | -2.70732 | 1.8456 | 253.0188 | 22.1897
14:44:05 | 27.30975 | 28.74821 | 275 55.7 26.75 | -1.43846 | 2.5914 | 384.2516 | 33.6989
14:45:09 | 26.85231 | 28.8726 27.5 55 26.75 | -2.02029 | 2.1331 | 302.3872 | 26.5194
14:46:13 | 26.98009 | 29.43812 | 275 55.4 26.75 | -2.45803 | 1.9313 | 267.5681 | 23.4657
14:47:17 | 26.64671 | 28.59825 | 27.5 55.4 | 26.6875 | -1.95154 | 2.1730 | 309.3681 | 27.1316
14:48:21 | 27.83458 | 28.99647 | 27.5 55.1 26.75 | -1.16189 | 2.9703 | 454.5233 | 39.8617
14:49:25 | 27.10732 | 28.8726 27.5 54.8 | 26.625 | -1.76528 | 2.2968 | 331.1999 | 29.0462
14:50:29 | 26.80104 | 29.11983 | 27.4 55 26.6875 | -2.31879 | 1.9872 | 277.1374 | 24.3050
14:51:34 | 26.59508 | 28.97174 | 275 55.3 | 26.6875 | -2.37666 | 1.9632 | 273.0164 | 23.9435
14:52:38 | 26.95457 | 29.11983 | 27.4 55.4 | 26.625 | -2.16526 | 2.0572 | 289.2033 | 25.3631
14:53:42 | 26.74969 | 29.11983 | 27.4 55.8 | 26.6875 | -2.37014 | 1.9659 | 273.4701 | 23.9833
14:54:46 | 27.03104 | 29.04588 | 27.4 56.1 | 26.6875 | -2.01484 | 2.1362 | 302.9222 | 26.5663
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14:55:51 | 26.85231 | 29.04588 | 27.4 56 26.75 | -2.19357 | 2.0436 | 286.8438 | 25.1562
14:56:55 | 26.85231 | 29.48679 | 27.4 56.1 26.75 | -2.63448 | 1.8689 | 256.9700 | 22.5363
14:57:59 | 26.38769 | 28.3466 274 55.7 26.75 | -1.95891 | 2.1686 | 308.5948 | 27.0638
14:59:03 | 26.77537 | 28.77313 | 27.4 555 | 26.625 | -1.99776 | 2.1459 | 304.6187 | 26.7151
15:00:07 | 27.00558 | 29.11983 | 27.4 55.7 | 26.6875 | -2.11425 | 2.0828 | 293.6238 | 25.7508
15:01:11 | 27.03104 | 29.16902 | 27.4 555 | 26.6875 | -2.13798 | 2.0707 | 291.5395 | 25.5680
15:02:16 | 26.92904 | 29.04588 | 27.3 55.3 | 26.6875 | -2.11684 | 2.0814 | 293.3939 | 25.7306
15:03:20 | 26.6209 | 28.99647 | 27.3 55.3 | 26.6875 | -2.37557 | 1.9637 | 273.0921 | 23.9502
15:04:24 | 27.00558 | 28.94699 | 27.4 55.1 | 26.6875 | -1.94141 | 2.1792 | 310.4411 | 27.2257
15:05:28 | 26.28344 | 29.41376 | 27.3 54.7 | 26.625 | -3.13032 | 1.7313 | 233.8756 | 20.5109
15:06:32 | 27.03104 | 29.43812 | 27.3 54.9 | 26.6875 | -2.40708 | 1.9510 | 270.9340 | 23.7609
15:07:37 | 27.28452 | 29.04588 | 27.3 55.1 | 26.6875 | -1.76136 | 2.2997 | 331.7123 | 29.0912
15:08:41 | 26.80104 | 28.8726 27.3 55.4 | 26.625 | -2.07156 | 2.1051 | 297.5009 | 26.0908
15:09:45 | 26.90349 | 28.84777 | 27.3 55.6 | 26.5625 | -1.94428 | 2.1774 | 310.1359 | 27.1989
15:10:49 | 26.6209 | 28.72327 | 27.3 55.8 | 26.625 | -2.10237 | 2.0889 | 294.6859 | 25.8440
15:11:53 | 26.80104 | 29.09519 | 27.3 558 | 26.625 | -2.29415 | 1.9979 | 278.9589 | 24.4647
15:12:57 | 26.80104 | 29.11983 | 27.3 558 | 26.625 | -2.31879 | 1.9872 | 277.1374 | 24.3050
15:14:01 | 26.77537 | 29.04588 | 27.3 56 26.625 | -2.27051 | 2.0082 | 280.7457 | 24.6214
15:15:05 | 26.51748 | 29.14443 | 27.3 558 | 26.625 | -2.62695 | 1.8714 | 257.3917 | 22.5732
15:16:09 | 26.92904 | 29.16902 | 27.3 55.8 26.75 | -2.23998 | 2.0220 | 283.1124 | 24.8290
15:17:13 | 26.90349 | 29.07054 | 27.3 55.7 | 26.6875 | -2.16705 | 2.0564 | 289.0522 | 25.3499
15:18:18 | 26.54337 | 28.14374 | 27.4 55.2 | 26.5625 | -1.60037 | 2.4304 | 355.0776 | 31.1403
15:19:22 | 26.41369 | 29.19358 | 27.4 553 26.75 | -2.77989 | 1.8235 | 249.2986 | 21.8635
15:20:26 | 26.64671 | 29.14443 | 27.4 55 26.625 | -2.49772 | 1.9165 | 265.0464 | 23.2446
15:21:31 | 27.03104 | 29.24266 | 27.3 55.1 | 26.6875 | -2.21162 | 2.0351 | 285.3729 | 25.0272
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15:22:35 | 26.90349 | 28.8726 | 27.3 | 54.7 | 26.6875 | -1.96911 | 2.1626 | 307.5348 | 26.9708
15:23:39 | 26.43967 | 28.89742 | 27.3 | 54.6 | 26.625 | -2.45775 | 1.9314 | 267.5862 | 23.4673
15:24:43 | 26.92904 | 28.27069 | 27.2 | 54.6 26.75 | -1.34165 | 2.7063 | 405.3183 | 35.5464
15:25:47 | 26.69824 | 29.63229 | 27.1 | 54.8 | 26.6875 | -2.93405 | 1.7802 | 242.0369 | 21.2266
15:26:51 | 26.98009 | 29.60809 | 27.1 | 54.9 | 26.625 -2.628 | 1.8711 | 257.3327 | 22.5681
15:27:55 | 27.1834 | 28.8726 | 27.1 55 26.6875 | -1.6892 | 2.3552| 341.5980 | 29.9581
15:29:00 | 26.67248 | 29.09519 | 27.2 | 553 | 26.625 | -2.42271 | 1.9449 | 269.8856 | 23.6690
15:30:04 | 26.59508 | 29.09519 | 27.2 | 55.6 | 26.625 | -2.50011 | 1.9156 | 264.8973 | 23.2315
15:31:08 | 26.38769 | 28.94699 | 27.3 | 55.4 | 26.6875 | -2.5593 | 1.8945| 261.2972 | 22.9158
15:32:12 | 26.59508 | 28.72327 | 27.3 55 26.6875 | -2.12819 | 2.0757 | 292.3934 | 25.6429
15:33:17 | 26.74969 | 29.53537 | 27.3 | 55.6 | 26.6875 | -2.78568 | 1.8218 | 249.0106 | 21.8382
15:34:21 | 26.87791 | 29.29165 | 27.3 | 553 | 26.625 | -2.41374 |1.9484 | 270.4855 | 23.7216
15:35:25 | 26.95457 | 30.67752 | 27.3 | 553 | 26.625 | -3.72295 | 1.6149 | 214.6705 | 18.8266
15:36:31 | 26.87791 | 28.01624 | 27.3 | 55.6 | 26.6875 | -1.13833 | 3.0110 | 462.2170 | 40.5364
15:37:35 | 26.87791 | 28.06731 | 273 | 55.6 | 26.625 | -1.1894 | 29247 | 4459542 | 39.1102
15:38:39 | 25.86281 | 27.47477 | 27.2 | 55.6 | 26.6875 | -1.61196 | 2.4201 | 353.2288 | 30.9782
15:39:43 | 26.80104 | 27.81112 | 27.2 | 55.7 | 26.625 | -1.01008 | 3.2664 | 510.9310 | 44.8086
15:40:48 | 26.56924 | 27.81112 | 27.1 | 55.4 | 26.6875 | -1.24188 | 2.8434 | 430.7370 | 37.7756
15:41:52 | 26.80104 | 27.83683 | 27.1 | 55.1 | 26.6875 | -1.03579 | 3.2101 | 500.1204 | 43.8606
15:42:56 | 26.95457 | 27.60458 | 27.1 55 26.6875 | -0.65001 | 4.5218 | 762.4966 | 66.8710
15:44:00 | 26.98009 | 28.19459 | 27.1 55 26.625 | -1.2145 | 28849 | 438.4997 | 38.4564
15:45:04 | 26.77537 | 27.86253 | 27.1 | 553 | 26.625 | -1.08716 | 3.1057 | 480.1681 | 42.1107
15:46:08 | 26.85231 | 28.19459 | 27.2 | 552 | 26.625 | -1.34228 | 2.7055 | 405.1707 | 35.5335
15:47:13 | 26.6209 | 27.50077 | 27.2 | 55.4 | 26.625 | -0.87987 | 3.6018 | 576.2597 | 50.5380
15:48:17 | 27.00558 | 27.47477 | 27.2 | 553 | 26.625 | -0.46919 | 58791 | 1053.3378 | 92.3777
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15:49:21 | 26.20502 | 27.83683 | 27.2 55.6 | 26.5625 | -1.63181 | 2.4029 | 350.1276 | 30.7062
15:50:26 | 26.67248 | 28.16917 | 27.2 55.7 | 26.625 | -1.49669 | 2.5295 | 372.9815 | 32.7105
15:51:30 | 26.69824 | 28.32132 | 27.2 55.7 | 26.6875 | -1.62308 | 2.4104 | 351.4815 | 30.8249
15:52:34 | 27.20871 | 27.96509 | 27.2 558 | 26.625 | -0.75638 | 4.0265 | 661.0271 | 57.9721
15:53:38 | 26.67248 | 28.19459 | 27.3 55.7 | 26.5625 | -1.52211 | 2.5040 | 368.3504 | 32.3043
15:54:42 | 26.90349 | 27.8882 27.2 559 | 26.625 | -0.98471 | 3.3248 | 522.1975 | 45.7967
15:55:46 | 27.03104 | 29.11983 | 27.2 55.4 | 26.625 | -2.08879 | 2.0960 | 295.9158 | 25.9518
15:56:50 | 27.1834 | 27.96509 | 27.2 55.8 | 26.5625 | -0.78169 | 3.9286 | 641.2793 | 56.2402
15:57:54 | 26.46563 | 28.94699 | 27.2 56.6 | 26.6875 | -2.48136 | 1.9226 | 266.0756 | 23.3348
15:58:59 | 26.95457 | 28.16917 | 27.2 55.9 | 26.625 | -1.2146 | 2.8848 | 438.4707 | 38.4539
16:00:03 | 26.74969 | 28.06731 | 27.3 55.9 | 26.625 | -1.31762 | 2.7374 | 411.0630 | 36.0502
16:01:07 | 27.00558 | 28.77313 | 27.3 55.2 | 26.5625 | -1.76755 | 2.2951 | 330.9043 | 29.0203
16:02:11 | 26.67248 | 28.3971 27.2 55 26.5625 | -1.72462 | 2.3274 | 336.6354 | 29.5229
16:03:16 | 26.36166 | 28.06731 | 27.2 55.2 | 26.6875 | -1.70565 | 2.3421 | 339.2659 | 29.7536
16:04:20 | 26.87791 | 27.8882 74 Nk 549 | 26.625 | -1.01029 | 3.2659 | 510.8403 | 44.8007
16:05:24 | 26.36166 | 28.09281 | 27.1 553 | 26.5625 | -1.73115 | 2.3224 | 335.7441 | 29.4448
16:06:28 | 26.85231 | 28.19459 | 27.1 555 | 26.5625 | -1.34228 | 2.7055 | 405.1707 | 35.5335
16:07:33 | 27.00558 | 28.14374 | 27.1 553 | 26.625 | -1.13816 | 3.0113 | 462.2737 | 40.5414
16:08:36 | 26.74969 | 28.24534 | 27.1 55.6 | 26.625 | -1.49565 | 2.5306 | 373.1745 | 32.7274
16:09:41 | 26.41369 | 28.94699 | 27.1 55.7 | 26.625 | -2.5333 | 1.9037 | 262.8567 | 23.0525
16:10:44 | 26.87791 | 28.32132 | 27.1 55.7 | 26.625 | -1.44341 | 2.5860 | 383.2557 | 33.6115
16:11:49 | 26.67248 | 29.11983 | 27.1 55.4 26.5 -2.44735 | 1.9354 | 268.2614 | 23.5265
16:12:53 | 25.35556 | 28.79803 27 55.4 26.5 -3.44247 | 1.6650 | 222.8978 | 19.5481
16:13:57 | 26.25733 | 28.27069 27 55.7 | 26.5625 | -2.01336 | 2.1370 | 303.0680 | 26.5791
16:15:02 | 26.69824 | 28.14374 27 55.6 | 26.5625 | -1.4455 | 2.5837 | 382.8374 | 33.5748
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16:16:06 | 27.03104 | 28.3466 27 553 | 26.625 | -1.31556 | 2.7401 | 411.5660 | 36.0943
16:17:10 | 26.85231 | 28.19459 27 55.2 | 26.5625 | -1.34228 | 2.7055 | 405.1707 | 35.5335
16:18:14 | 26.92904 | 28.3466 27 55 26.5625 | -1.41756 | 2.6149 | 388.5389 | 34.0749
16:19:18 | 26.80104 | 28.14374 27 54.8 26.5 -1.3427 | 2.7049 | 405.0723 | 35.5248
16:20:23 | 27.00558 | 27.57866 27 54.6 | 26.625 | -0.57308 | 4.9946 | 861.7878 | 75.5788
16:21:27 | 26.36166 | 28.19459 27 54.9 | 26.5625 | -1.83293 | 2.2489 | 322.7244 | 28.3029
16:22:31 | 26.95457 | 28.27069 27 54.9 | 265625 | -1.31612 | 2.7394 | 411.4291 | 36.0823
16:23:35 | 26.98009 | 28.27069 27 55 26.5 -1.2906 | 2.7738 | 417.7972 | 36.6408
16:24:39 | 25.32862 | 28.32132 27 55.1 | 265625 | -2.9927 | 1.7649 | 239.4804 | 21.0024
16:25:43 | 26.74969 | 27.93948 27 55.3 | 26.5625 | -1.18979 | 2.9241 | 445.8358 | 39.0998
16:26:47 | 27.03104 | 28.14374 27 55.8 26.5 -1.1127 | 3.0574 | 470.9859 | 41.3055
16:27:51 | 26.54337 | 28.74821 27 54.9 | 26.5625 | -2.20484 | 2.0383 | 285.9224 | 25.0754
16:28:56 | 26.90349 | 28.32132 27 54.7 | 26.5625 | -1.41783 | 2.6146 | 388.4827 | 34.0699
16:30:00 | 27.03104 | 28.57318 27 54.6 | 26.4375 | -1.54214 | 2.4844 | 364.8162 | 31.9944
16:31:04 | 26.6209 | 28.42232 27 54.6 26.5 -1.80142 | 2.2708 | 326.5878 | 28.6418
16:32:08 | 26.69824 | 28.24534 27 54.4 1265625 | -1.5471 | 2.4797 | 363.9561 | 31.9189
16:33:13 | 26.80104 | 28.21997 27 54.4 | 26.4375 | -1.41893 | 2.6133 | 388.2537 | 34.0499
16:34:17 | 26.6209 | 28.09281 27 54.6 26.5 -1.47191 | 2.5553 | 377.6609 | 33.1209
16:35:21 | 26.46563 | 28.11829 27 54.8 | 26.5625 | -1.65266 | 2.3852 | 346.9556 | 30.4280
16:36:25 | 26.51748 | 28.16917 27 54.7 | 26.5625 | -1.65169 | 2.3860 | 347.1013 | 30.4408
16:37:30 | 26.90349 | 28.19459 27 54.2 | 26.5625 | -1.2911 | 2.7731 | 417.6699 | 36.6296
16:38:34 | 26.72397 | 28.19459 27 54.1 | 26.5625 | -1.47062 | 2.5566 | 377.9091 | 33.1426
16:39:38 | 26.64671 | 28.14374 27 54.3 26.5 -1.49703 | 2.5292 | 372.9184 | 32.7049
16:40:42 | 26.74969 | 28.57318 27 54.2 26.5 -1.82349 | 2.2554 | 323.8669 | 28.4031
16:41:46 | 26.10015 | 28.3466 27 54.3 | 26.5625 | -2.24645 | 2.0190 | 282.6052 | 24.7845
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16:42:50 | 27.03104 | 29.04588 | 26.9 54.5 26.5 -2.01484 | 2.1362 | 302.9222 | 26.5663
16:43:54 | 26.25733 | 28.24534 | 26.9 54.9 26.5 -1.98801 | 2.1515 | 305.6011 | 26.8012
16:44:58 | 26.85231 | 28.29601 27 545 | 26.5625 | -1.4437 | 2.5857 | 383.1976 | 33.6064
16:46:03 | 26.85231 | 28.64832 | 26.9 54.3 26.5 -1.79601 | 2.2746 | 327.2656 | 28.7012
16:47:07 | 26.43967 | 28.32132 | 26.9 54.9 26.5 -1.88165 | 2.2166 | 317.0215 | 27.8028
16:48:11 | 26.64671 | 28.24534 | 26.9 54.2 | 26.5625 | -1.59863 | 2.4320 | 355.3576 | 31.1649
16:49:15 | 26.85231 | 28.24534 | 26.9 54.3 | 26.4375 | -1.39303 | 2.6433 | 393.7468 | 34.5316
16:50:19 | 27.3853 | 28.32132 | 26.9 54.4 | 26.5625 | -0.93602 | 3.4457 | 545.6760 | 47.8558
16:51:23 | 26.56924 | 28.32132 | 26.9 54.4 | 265625 | -1.75208 | 2.3066 | 332.9351 | 29.1984
16:52:27 | 26.87791 | 28.32132 | 26.9 54.2 26.5 -1.44341 | 2.5860 | 383.2557 | 33.6115
16:53:31 | 26.90349 | 27.78538 | 26.9 54.4 | 26.5625 | -0.88189 | 3.5958 | 575.0862 | 50.4351
16:54:36 | 26.95457 | 28.37186 | 26.9 54.3 | 26.5625 | -1.41729 | 2.6152 | 388.5952 | 34.0798
16:55:40 | 26.54337 | 28.32132 | 26.8 54.2 | 26.5625 | -1.77795 | 2.2876 | 329.5603 | 28.9024
16:56:44 | 26.69824 | 28.19459 | 26.8 54.3 26.5 -1.49635 | 2.5299 | 373.0446 | 32.7160
16:57:48 | 26.95457 | 28.64832 | 26.8 545 26.5 -1.69375 | 2.3516 | 340.9481 | 29.9012
16:58:52 | 26.69824 | 28.21997 | 26.8 55.1 26.5 -1.52173 | 25044 | 368.4184 | 32.3103
16:59:57 | 26.6209 | 28.32132 | 26.8 55.1 | 26.4375 | -1.70042 | 2.3463 | 340.0022 | 29.8182
17:01:01 | 26.17884 | 28.27069 | 26.8 54.9 | 26.5625 | -2.09185 | 2.0944 | 295.6372 | 25.9274
17:02:05 | 26.74969 | 28.32132 | 26.8 55 26.5 -1.57163 | 2.4566 | 359.7878 | 31.5534
17:03:08 | 26.77537 | 28.14374 | 26.8 55 26.5625 | -1.36837 | 2.6730 | 399.1843 | 35.0085
17:04:13 | 27.1327 | 27.93948 | 26.8 55.2 26.5 -0.80678 | 3.8375 | 623.0277 | 54.6395
17:05:17 | 26.92904 | 28.49784 | 26.8 55 26.5 -1.5688 | 2.4592 | 360.2616 | 31.5949
17:06:21 | 27.08192 | 28.37186 | 26.8 55 26.4375 | -1.28994 | 2.7747 | 417.9655 | 36.6556
17:07:25 | 26.20502 | 28.27069 | 26.8 55.7 | 26.4375 | -2.06567 | 2.1082 | 298.0491 | 26.1389
17:08:29 | 27.43557 | 28.32132 | 26.8 55.1 26.5 -0.88575 | 3.5845 | 572.8599 | 50.2398
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17:09:32 | 27.03104 | 28.06731 | 26.8 55 26.5 -1.03627 | 3.2091 | 499.9241 | 43.8433
17:10:36 | 26.77537 | 28.04179 | 26.7 LY 26.5 -1.26642 | 2.8076 | 424.0856 | 37.1923
17:11:41 | 26.43967 | 28.32132 | 26.7 55 26.5625 | -1.88165 | 2.2166 | 317.0215 | 27.8028
17:12:45 | 26.82668 | 27.86253 | 26.8 53 26.5 -1.03585 | 3.2100 | 500.0959 | 43.8584
17:13:49 | 26.67248 | 28.32132 | 26.7 55 26.375 | -1.64884 | 2.3884 | 347.5304 | 30.4784
17:14:53 | 26.64671 | 28.16917 | 26.7 55,1 26.5 -1.52246 | 2.5036 | 368.2878 | 32.2988
17:15:57 | 26.47153 | 28.49784 | 26.7 55.2 | 26.4375 | -2.02631 | 2.1297 | 301.7999 | 26.4678
17:17:01 | 26.77537 | 27.8882 26.7 55.2 | 26.4375 | -1.11283 | 3.0571 | 470.9403 | 41.3015
17:18:06 | 27.00558 | 28.44751 | 26.7 b3y 26.5 -1.44193 | 2.5876 | 383.5527 | 33.6376
17:19:10 | 26.77537 | 28.06731 | 26.7 5.2 26.5 -1.29194 | 2.7719 | 417.4561 | 36.6109
17:20:14 | 26.56924 | 28.32132 | 26.7 55.2 | 26.375 | -1.75208 | 2.3066 | 332.9351 | 29.1984
17:21:18 | 26.77537 | 28.54809 | 26.7 55.1 26.375 | -1.77272 | 2.2914 | 330.2341 | 28.9615
17:22:22 | 26.33561 | 28.72327 | 26.7 55.3 | 26.4375 | -2.38766 | 1.9588 | 272.2569 | 23.8769
17:23:26 | 27.08192 | 28.29601 | 26.6 55.3 | 26.4375 | -1.21409 | 2.8855 | 438.6188 | 38.4669
17:24:30 | 26.20502 | 27.99068 | 26.6 55.2 | 26.375 | -1.78566 | 2.2820 | 328.5746 | 28.8160
17:25:34 | 26.74969 | 28.16917 | 26.6 55 26.4375 | -1.41948 | 2.6127 | 388.1394 | 34.0398
17:26:38 | 27.28452 | 27.91385 | 26.7 55.2 | 26.5625 | -0.62933 | 4.6376 | 786.5899 | 68.9839
17:27:42 | 26.80104 | 28.04179 | 26.6 55.1 | 26.4375 | -1.24075 | 2.8450 | 431.0501 | 37.8031
17:28:46 | 26.59508 | 28.3971 26.6 553 | 26.375 | -1.80202 | 2.2704 | 326.5129 | 28.6352
17:29:50 | 25.88927 | 28.27069 | 26.6 55.3 | 26.4375 | -2.38142 | 1.9613 | 272.6868 | 23.9146
17:30:54 | 26.59508 | 28.19459 | 26.6 55.2 | 26.4375 | -1.59951 | 2.4312 | 355.2159 | 31.1524
17:31:59 | 26.74969 | 28.24534 | 26.6 55.2 | 26.4375 | -1.49565 | 2.5306 | 373.1745 | 32.7274
17:33:03 | 26.64671 | 28.32132 | 26.6 555 | 26.4375 | -1.67461 | 2.3670 | 343.7073 | 30.1431
17:34:07 | 26.6209 | 27.78538 | 26.5 55.3 26.5 -1.16448 | 2.9659 | 453.6979 | 39.7893
17:35:11 | 26.85231 | 28.24534 | 26.5 55.4 | 26.4375 | -1.39303 | 2.6433 | 393.7468 | 34.5316
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17:36:15 | 26.69824 | 28.27069 | 26.5 55.6 | 26.4375 | -1.57245 | 2.4558 | 359.6508 | 31.5414
17:37:19 | 27.03104 | 28.01624 | 26.5 55.6 | 26.4375 | -0.9852 | 3.3236 | 521.9740 | 45.7771
17:38:24 | 26.98009 | 28.44751 | 26.5 55.4 26.5 -1.46742 | 25600 | 378.5269 | 33.1968
17:39:28 | 26.74969 | 28.14374 | 26.5 55.3 | 26.4375 | -1.39405 | 2.6421 | 393.5264 | 34.5123
17:40:32 | 27.05649 | 28.06731 | 26.5 55.4 | 26.4375 | -1.01082 | 3.2647 | 510.6115 | 44.7806
17:41:36 | 26.95457 | 28.27069 | 26.5 55.7 | 26.3125 | -1.31612 | 2.7394 | 411.4291 | 36.0823
17:42:40 | 26.49156 | 28.09281 | 26.4 55.9 | 26.4375 | -1.60125 | 2.4296 | 354.9362 | 31.1279
17:43:44 | 26.56924 | 28.16917 | 26.4 55.8 26.5 -1.59993 | 2.4308 | 355.1483 | 31.1465
17:44:48 | 25.38247 | 28.19459 | 26.3 56 26.3125 | -2.81212 | 1.8141 | 247.7112 | 21.7243
17:45:53 | 26.69824 | 27.99068 | 26.4 56.1 | 26.4375 | -1.29244 | 2.7712 | 417.3290 | 36.5998
17:46:57 | 26.6209 | 28.24534 | 26.3 56 26.375 | -1.62444 | 2.4092 | 351.2696 | 30.8063
17:48:01 | 26.64671 | 28.19459 | 26.3 56.4 | 26.375 | -1.54788 | 2.4789 | 363.8214 | 31.9071
17:49:05 | 26.74969 | 28.32132 | 26.3 56.4 | 26.375 | -1.57163 | 2.4566 | 359.7878 | 31.5534
17:50:10 | 26.74969 | 28.27069 | 26.2 56.5 | 26.3125 | -1.521 | 25051 | 368.5491 | 32.3218
17:51:14 | 26.36166 | 28.19459 | 26.2 56.4 | 26.375 | -1.83293 | 2.2489 | 322.7244 | 28.3029
17:52:19 | 26.74969 | 28.14374 | 26.2 56.5 |26.4375 | -1.39405 | 2.6421 | 393.5264 | 34.5123
17:53:23 | 26.28344 | 28.06731 | 26.3 56.7 | 26.375 | -1.78387 | 2.2833 | 328.8027 | 28.8360
17:54:27 | 27.15806 | 27.93948 | 26.2 56.4 | 26.375 | -0.78142 | 3.9296 | 641.4826 | 56.2580
17:55:31 | 27.03104 | 28.3971 26.2 56.7 | 26.375 | -1.36606 | 2.6758 | 399.7045 | 35.0541
17:56:36 | 26.74969 | 28.69831 | 26.2 57.1 26.375 | -1.94862 | 2.1748 | 309.6762 | 27.1586
17:57:40 | 26.6209 | 27.63047 | 26.2 57 26.25 | -1.00957 | 3.2675 | 511.1515 | 44.8280
17:58:43 | 26.87791 | 28.04179 | 26.2 56.7 | 26.375 | -1.16388 | 2.9669 | 453.8888 | 39.8060
17:59:47 | 26.64671 | 28.16917 | 26.2 56.6 | 26.375 | -1.52246 | 2.5036 | 368.2878 | 32.2988
18:00:51 | 26.56924 | 28.04179 | 26.3 56.9 | 26.4375 | -1.47255 | 2.5546 | 377.5379 | 33.1101






