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Analisa Data Kontrol Suhu dan Kelembapan pada Kubikel Gardu Distribusi Pasang
Dalam Berbasis Mikrokontroller

ABSTRAK

Kubikel merupakan suatu peralatan listrik yang terdapat pada gardu distribusi.
Terdapat suhu dan kelembapan di dalam kubikel yang harus terjaga keadaannya. Tujuan
pada perancangan alat ini yaitu menerapkan.sistem=monitoring dan kontroling untuk
mempermudah dalam pengecekan suhu.dan kelembapan dalam kubikel. Perancangan ini
dibuat dengan menggunakan sensor DHT11 untuk memonitoring suhu dan kelembapan,
nodeMCU ESP8266 sebagai® microcontroller, relay 2 channel. digunakan untuk
mengaktifkan heater dan fan di‘dalam kubikel, regulator LM2596 sebagai step=down untuk
menurunkan tegangan DC maksimal 3 A, dan LCD untuk menampilkan nilai. suhu,
kelembapan, dan tegangan output PID. Berdasarkan hasil pengujian, sensor DHT11 dapat
melakukan pembacaan suhu dan kelembapan sesuai dengan pengaturan heater yang
terpasang pada kubikel 20 kV dan ditampilkan pada LCD 16 x 2 serta aplikasi Blynk.
Kondisi kubikel dikatakan dalam keadaan baik ketika suhu mencapai‘setpoint 38°C.
Apabila udara di sekitar konduktor-atau penghantar terionisasi yang diakibatkan oleh
heater «tidak aktif sehingga suhu menurun dan: kelembapan naik. Penelitian ini
menganalisis pengaruh dari kondisi udara terhadap kelembapan, suhu, dan tegangan
output dalam kubikel dan membuat alat kendali kelembapan dan suhu. Dari proses
tersebut, terdapat perbandingan data suhu dan-kelembapan dari pembacaan sensor
DHT11 pada user interface atau LCDdengan pengukuran dengan menggunakan
thermohygrometer sehingga menghasilkan _tingkat kesalahan atau error dalam
pengukuran suhu dan kelembapan di dalam kubikel.

Kata kunci : Kubikel, Suhu, Kelembapan, Sensor DHT11, NodeMCU, Relay, Regulator
LM2596, LCD, Blynk

Politeknik Negeri Jakarta
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Analysis of Control Data Temperature and Humidity at the Distribution Substations
Cubicle on Microcotroller-Based

ABSTRACT

Cubicle is an electrical equipment found in distribution substations. There is a
temperature and humidity in the cubicle that must be maintained. The purpose of designing
this tool is to implement a monitoring and controlling.system to make it easier to check the
temperature and humidity in the cubicle. This‘design.was made using a DHT11 sensor to
monitor temperature and humidity, nodeMCU ESP8266 as amicrocontroller, a 2-channel
relay used to activate the heater.and. fan in the cubicle, LM2596 regulator as a step-down
to reduce the DC voltage.to_a maximum of 3 A, and an LCD to display the value.
temperature, humidity, and PID output voltage. Based on the test results, the DHT11 sensor
can read temperature and humidity according to the heater settings installed inthe:20 kV
cubicle and displayed on the 16 x.2 LCD and the Blynk application. The cubicle condition
is said to be in good condition'when the temperature reaches the setpoint of 38°C. If the
air around-the conductor or conductor is ionized due to the heater not being active, the
temperature decreases and the humidity increases. This study analyzes the effect of air
conditions on humidity, temperature, and output voltage in the cubicle and makes a
humidity and temperature controller. From this process, there ris arcomparison of
temperature and humidity data from the DHT11 sensor readings on the user interface or
LCD with measurements using athermohygrometer so as to produce an error rate or error
in measuring temperature and humidity in the cubicle.

Key words : Cubicle, Temperature, Humidity, DHT11 Sensor, NodeMCU, Relay,
LM2596 Regulator, LCD, Blynk

Vi
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BAB |
PENDAHULUAN

1.1. Latar Belakang

Dengan berkembangnya teknologi yang semakin canggih, begitu juga
dengan perkembangan listrik yang ada di Indonesia. Pada gardu distribusi terdapat
kubikel yang merupakan suatu peralatan listrik yang=memiliki fungsi sebagai
pengendali, penghubung, dan-pelindung serta membagi tenaga listrik dari sumber
tenaga listrik. Di dalam“kubikel gardu induk dilengkapi dengan sarana‘penunjang
berupa heater. Heater berfungsi untuk mengontrol suhu dan menjaga kelembapan
di dalam kubikel, agar suhu tersebut sesuai dengan standar suhu pada kubikel.
Karena, suhu di luar kubikel berbeda dengan suhu di dalam kubikel.

Apabila suhu dan kelembapan tidak dikontrol maka akan terjadi korosif
dan kegagalan isolasi udara pada komponen-komponen yang ada di dalam kubikel
juga menghasilkan rugi-rugi daya (power losses). Apabila kondisi tersebut tidak
diatasi, maka nilai tegangan pemunculan korona yang tinggi dan berkurangnya
kemampuan dielektrik udara akan membuat fungsi-udara sebagai isolator menjadi
konduktor. Hal tersebut dapat mengakibatkan.terjadinya hubung singkat antara
penghantar dengan bumi dan langsung berpengaruh-pada terganggunya sistem
penyaluran tenaga listrik ke konsumen, sistem distribusi, dan kerusakan atau
kerugian material akan dialami oleh perusahaan.

Sehubungan dengan hal tersebut, penulis ingin melakukan sebuah proyek
yaitu Mobile ‘Monitoring dan Controlling Suhu dan. Kelembapan pada Kubikel
Gardu Distribusi Pasang Dalam Berbasis Mikrokontroller. Dalam proyek tersebut
akan diprogram. agar suhu pada kubikel dapat dimonitor dan dikontrol secara
otomatis melalui ponsel.pintar. Kemudian dilakukan perbandingan data:suhu dan
kelembapan antara pembacaan«sensor DHT11 dan pengukuran“menggunakan

thermohygrometer.
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1.2, Perumusan Masalah
Pada perancangan alat ini terdapat banyak permasalahan yang dapat
dibahas dan dikaji. Permasalahan tersebut seiring berkaitan satu sama lainnya

sehingga proses analisisnya pun tidak dapat dipisahkan. Permasalahan yang akan
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coba diangkat sebagai permasalahan dalam penulisan laporan tugas akhir ini, antara
lain :
1. Bagaimana perhitungan nilai error dan rata — rata?

2. Bagaimana kondisi-heater apabila telah mencapai nilai setpoint?

1.3. Tujuan
Adapun tujuan dari pembuatan tugas akhir ini:
1.« Menghitung nilai error dari hasil pembacaan sensor dan pengukuran
dengan thermohygrometer di dalam kubikel.
2. Mengetahui karakteristik suhu dan kelembapan yang dihasilkan di dalam
kubikel.
3. Mengetahui lama waktu yang dibutuhkan-untuk mencapai setpoint.

1.4. * Luaran
Luaran yang diharapkan dari Tugas Akhir.ini adalah:
1. Tersedianya modul praktik mengenai sistem monitoring dan controlling
suhu dan kelembapan kubikel gardu distribusi pasang dalam.
2. Menjadi referensi bagi topik Tugas Akhir angkatan berikutnya agar dapat
dikembangkan maupun dialihfungsikan.

3. Sarana uji kampetensi pemeliharaan kubikel.
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»9% & 51 Kesimpulan
ggg g Berdasarkan hasil pengujian yang telah dilakukan, dapat disimpulkan
{g' g o : bahwa :
§"§ %. 1. Heater aktif selama suhu-belummencapaisetpoint 38°C.
gg % 2. Relay mematikan heater secara otomatis ketika. suhu melebihi
§§ ’-zr setpoint 38°C:
§§ 3 3. Setelah heater mencapai setpoint, suhu akan turun sedikit demi
g g % sedikit.
'§§ :,:_ 4. Nilai suhu berbanding terbalik dengan nilai kelembapan.
%g 5 5. Semakin lama waktu alat dinyalakan, semakin tinggi nilai suhunya.
;é 6. Berdasarkan pengujian, suhu paling tinggi dan kelembapan paling
§_:§ rendah dihasilkan pada pengujianke-11 yaitu siang hari.
2 g 7. Lama waktu mencapai setpoint dipengaruhi-oleh cuaca, suhu udara,
Eg dan waktu dilakukannya pengujian.
=0
g 5 8. Perbedaan hasil suhu dan kelembapan pada sensor.dengan alat ukur
.g g thermohygrometer dipengaruhi karena ketidakakuratan alat ukur,
§§ penempatan atau penggunaan alat ukur yang kurang tepat, jarak, atau
. §' keadaan di sekitar alat ukur.
gg 9. Kelemahan dari alat ‘ini adalah “kurang hemat karena harus
gé— menggunakan sumber tegangan PLN terus menerus.
§ § 10. Kurang penggunaan buzzer pada alat tersebut.
T E
22 52.  Saran
i; 1.  Menggunakan.alat ukur yang lebih tepat dan berkualitas, agar
§ hasilnya lebih akurat.
E., 2.  Pada saat melakukan pengujian, lebih baik pintu kubikel dalam
? kondisi tertutup agar sensor lebih maksimal dalam mendeteksi dan
g suhu dapat tersebar merata di dalam kubikel.
g 3. Menambahkan PLTS untuk menghemat konsumsi daya dan buzzer
v sebagai alarmnya.
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LAMPIRAN

Lampiran 1. Database Suhu pada Google Spreadsheet

2021-07-25 13.18.00 Temp
2021-07-25 13.19.00 Termp
2021-07-25 13.20.00 Termp
2021-07-25 13.21.00 Temp
2021-07-25 13.22.00 Temp
2021-07-25 13.23.00 Temp
2021-07-25 13.24.00 Temp
2021-07-25 13.25.00 Temp
2021-07-25 13.26.00 Temp
2021-07-25 13.27.00 Temp
2021-07-25 13.28.00 Termp
2021-07-25 13.29.00 Termp
2021-07-25 13.30.00 Temp
2021-07-25 13.31.00 Temp
2021-07-25 13.32.00 Temp
2021-07-25 13.33.00 Temp
2021-07-25 13.34.00 Temp
2021-07-25 13.35.00 Temp
2021-07-25 13.36.00 Temp
2021-07-25 13.40.00 Ternp
2021-07-25 13.41.00 Temp
2021-07-25 13.42.00 Temp
2021-07-25 13.43.00 Temp
2021-07-25 13.44.00 Temp
2021-07-25 13.45.00 Temp

2021-07-25 13.47.00 Temp
2021-07-25 13.458.00 Temp
2021-07-25 13.49.00 Temp
2021-07-25 13.50.00 Temp
2021-07-25 13.51.00 Temp
2021-07-25 13.52.00 Temp
2021-07-25 13.53.00 Temp
2021-07-25 13.54.00 Temp
2021-07-25 13.55.00 Temp
2021-07-25 13.56.00 Temp
2021-07-25 13.57.00 Temp
2021-07-25 13.58.00 Temp
2021-07-25 13.59.00 Temp
2021-07-25 14.00.00 Temp
2021-07-25 14.01.00 Temp
2021-07-25 14.02.00 Temp
2021-07-25 14.03.00 Temp
2021-07-25 14.04.00 Temp
2021-07-25 14.05.00 Temp
2021-07-25 14.06.00 Temp
2021-07-25 14.07.00 Temp
2021-07-25 14.05.00 Temp
2021-07-2514.11.00 Temp
2021-07-25 14.12.00 Temp
2021-07-25 14.13.00 Temp

Heater Manitoring
Heater honitoring
Heater honitoring
Heater Monitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater hanitoring
Heater honitoring
Heater honitoring
Heater Monitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater hanitoring
Heater honitoring
Heater bonitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring

Heater Maonitoring
Heater Manitoring
Heater Monitoring
Heater Manitoring
Heater Manitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Manitoring
Heater Manitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Manitoring
Heater Manitoring
Heater Monitoring

Xi

33,433
33,7032
34,124
34,390
34 B97
392,138
35,356
35,782
36,234
36,495
36,766
37 034
37,280
37 Bod
37,780
33 044
38,158
35,459
358,703
38933
39,484
39,441
39,281
33,555
33 627

37,873
37 515
36,970
36,786
36,278
36,205
I/
35,337
35,344
35,300
34919
34,578
34,800
34,555
34,551
34,700
34,691
34,840
34,655
34,921
34,921
34,500
33,794
34,169
33,564



eyieyer uabap yiuyaiijod uizi edue)

2
e
[
=}
Q
=
f
T
o
=
—
Q.
o
==
=
[}
-
[
=
=
Q
=
=
[}
T
[}
=
=/
=
Q
o
=
<
-
=
Q
g
L
[
-
v
oL
-
(1)
=
=,
==
-
[
Q
[}
—
—
o
=
o
-
-
o

N
= - Y
o ]
s 28
= Q
Q@ c 3
35S
= -
a3g
=]
3 <
[ Q
=
233
o g
= ~
~
Sa 3
3 =%
3 =
o S
33¢
o E}
- T
o
532
< —
73 Q
g_ 2
s QP
Q s 5
o 2
3 =
en’ o
8 97
< °
w m
o0 S
£ 3=
c 2
= =
2023
S 0 <
<
o =l
e
c 9 3
= x5
e
2. °
o
o 2
Q —
3 8
5 B
T
z S
o
~ 3
5 T
1 ®
T =
€ £
b= ©w
Q
-
-~
-‘-
=
~
i)
-+
[
{5
(=1
3.
8
=
o
=
w
=
i)
-,
=
3
o
w
o
Q
=3

-
2
o
=
Q
=

Q
3
(]
=

Q
c
o

T
1"
()
o
o

b=
o
=
-}
-
o
c
w
o
c
=
c
=2
~
Q
-

<
Q
-
£
w
=
-
o
=

T
o
3
(]
=
n
o
=
-
c
3
=
Q
=
o
o
=
3
()
=

<
()
T
c
-
=
o9
=
w
c
3
T
(]
-

X
m
=
0
T
~*
Y

T
)
x
8]
S
-+
o
§.
;
o
o
3
(1)
x
E.
—
r
(1]
Q
(1)
=.
L
<1}
A
Q
*
-+
o

2021-07-25 16.34.00 Temnp
2021-07-25 16.35.00 Temp
2021-07-25 16.36.00 Temp
2021-07-25 16.37.00 Temp
2021-07-25 16.33.00 Temp
2021-07-25 16.39.00 Temp
2021-07-25 16.40.00 Temp
2021-07-25 16.41.00 Temp
2021-07-25 16.42.00 Temp
2021-07-25 16.43.00 Temp
2021-07-25 16.44.00 Temp
2021-07-25 16.45.00 Temp
2021-07-25 16.46.00 Temp
2021-07-25 16.47.00 Temp
2021-07-25 16.45.00 Temp
2021-07-25 16.49.00 Temp
2021-07-25 16.50.00 Temp
2021-07-25 16.51.00 Temp
2021-07-25 16.52.00 Temp
2021-07-25 16.53.00 Temp
2021-07-25 16.54.00 Temp
2021-07-25 16.55.00 Temp
2021-07-25 16.56.00 Temp
2021-07-25 16.57.00 Temp
2021-07-25 16.58.00 Temp

2021-07-25 17.01.00 Temp
2021-07-25 17.02.00 Temp
2021-07-25 17.04.00 Temp
2021-07-25 17.05.00 Temp
2021-07-25 17.06.00 Temp
2021-07-25 17.07.00 Temp
2021-07-25 17.05.00 Temp
2021-07-25 17.09.00 Temp
2021-07-25 17.10.00 Temp
2021-07-25 17.11.00 Temp
2021-07-25 17.12.00 Temp
2021-07-25 17.13.00 Temp
2021-07-25 17.14.00 Temp
2021-07-26 19.44.00 Temp
2021-07-26 19.45.00 Temp
2021-07-26 19.46.00 Temp
2021-07-26 19.50.00 Temp
2021-07-26 19.51.00 Temp
2021-07-26 19.52.00 Temp
2021-07-26 19.53.00 Temp
2021-07-26 19.54.00 Temp
2021-07-26 19.55.00 Temp
2021-07-26 19.586.00 Temp
2021-07-26 19.57.00 Temp
2021-07-26 19.55.00 Temp

Heater Monitoring
Heater Manitaring
Heater Manitaring
Heater Monitoring
Heater Monitaring
Heater Monitoring
Heater Monitoring
Heater Manitaring
Heater Maonitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Manitaring
Heater Maonitaring
Heater Monitaring
Heater Monitoring
Heater Monitoring
Heater Manitaring
Heater Manitaring
Heater Monitoring
Heater Maonitaring
Heater Monitoring
Heater Monitoring
Heater Manitaring

Heater Moanitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Moanitaring
Heater Manitaring
Heater Monitoring
Heater Monitoring
Heater Moanitaring
Heater Manitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Moanitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Moanitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Moanitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring

xii

29993
30,194
30,315
30,710
30,506
31,167
31 421
31,826
32312
32529
32 989
33127
33410
33711
34 026
34,237
34 510
34 764
34 992
35,354
35716
35,992
36,107
36 549
36,759

37,093
37,150
37 Ba3
37,709
37,770
37 BE3
37,353
37 244
36 877
38,800
35,312
36 274
36,115
29 357
29 /55
29 867
29 904
30,309
30,695
31,028
31,327
31524
31,813
32113
32316
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LULT-Ud -2 1H. 8300 Temp
2021-07-26 19.54.00 Temp
2021-07-26 19.55.00 Temp
2021-07-26 19.56.00 Temp
2021-07-26 19.57.00 Temp
2021-07-26 19.55.00 Temp
2021-07-26 19.59.00 Temp
2021-07-26 20.00.00 Temp
2021-07-26 20.01.00 Temp
2021-07-26 20.02.00 Temp
2021-07-26 20.03.00 Temp
2021-07-26 20.04.00 Temp
2021-07-26 20.05.00 Temp
2021-07-26 20.12.00 Temp
2021-07-26 20.13.00 Termp
2021-07-26 20.14.00 Temp
2021-07-26 20.15.00 Temp
2021-07-26 20.16.00 Temp
2021-07-26 20.17.00 Temp
2021-07-26 20.18.00 Temp
2021-07-26 20.19.00 Temp
2021-07-26 20.20.00 Temp
2021-07-26 20.22.00 Temp
2021-07-26 20.23.00 Temp
PO2-N7-27 20 24 NN Temn

2021-07-26 20.25.00 Temp
2021-07-26 20.26.00 Temp
2021-07-26 20.27.00 Temp
2021-07-26 20.25.00 Temp
2021-07-26 20.29.00 Temp
2021-07-26 20.30.00 Temp
2021-07-26 20.31.00 Temp
2021-07-26 20.32.00 Temp
2021-07-26 20.33.00 Temp
2021-07-26 20.34.00 Temp
2021-07-26 20.35.00 Temp
2021-07-26 20.536.00 Temp
2021-07-26 20.537 .00 Temp
2021-07-26 20.35.00 Temp
2021-07-26 20.39.00 Temp
2021-07-26 20.40.00 Temp
2021-07-26 20.41.00 Temp
2021-07-26 20.42.00 Temp
2021-07-26 20.43.00 Temp
2021-07-26 20.44.00 Temp
2021-07-26 20.45.00 Temp
2021-07-26 20.46.00 Temp
2021-07-26 20.47.00 Temp
2021-07-26 20.43.00 Temp
2021-07-26 20.49.00 Temp

Heater Montoring
Heater Maonitaring
Heater Manitaring
Heater Manitaring
Heater Monitoring
Heater Maonitaring
Heater Manitaring
Heater Manitaring
Heater Monitoring
Heater Maonitaring
Heater Manitaring
Heater Manitaring
Heater kMaonitaring
Heater Maonitaring
Heater Manitaring
Heater Manitaring
Heater kMaonitaring
Heater Maonitaring
Heater Manitaring
Heater Manitaring
Heater Maonitaring
Heater Maonitaring
Heater Manitaring
Heater Manitaring
Heater Monitnring

Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Muonitoring
Heater Monitoring
Heater Maonitoring
Heater Maonitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Maonitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring

xiii

51 UG
31327
31,524
31813
32,113
32316
32,495
32700
33053
33,302
33,428
33702
33 543
36,100
36 281
36,790
36 522
36,585
36,132
36,176
35 760
35 554
34 522
345972
34 519

34,386
34,1682
33,728
33,8595
33984
34,124
34,200
34 262
34 321
34,386
34 454
34,550
34,818
34 817
34,833
34,857
35,238
35,352
35,386
35,535
35,068
35,858
35,358
34,777
34 489
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2021-07-27 10.10.00 Temp
2021-07-27 10.11.00 Temp
2021-07-27 10.12.00 Temp
2021-07-27 10.13.00 Temp
2021-07-27 10.14.00 Temp
2021-07-27 10.15.00 Temp
2021-07-27 10.16.00 Temp
2021-07-27 10.17.00 Temp
2021-07-27 10.18.00 Temp
2021-07-27 10.19.00 Temp
2021-07-27 10.20.00 Temp
2021-07-27 10.21.00 Temp
2021-07-27 10.22.00 Temp
2021-07-27 10.23.00 Temp
2021-07-27 10.24.00 Temp
2021-07-27 10.25.00 Temp
2021-07-27 10.26.00 Temp
2021-07-27 10.27.00 Temp
2021-07-27 10.28.00 Temp
2021-07-27 10.29.00 Temp
2021-07-27 10.30.00 Temp
2021-07-27 10.31.00 Temp
2021-07-27 10.32.00 Temp
2021-07-27 10.33.00 Temp
2021-07-27 10.34.00 Temp

Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring

Xiv

29 392
29708
29970
30,1590
30,59
30,823
31,252
31,589
32010
32327
32905
33307
33 k02
33 966
34 332
34 B4
35,004
35,485
35934
36,009
36 487
36,824
37 060
37 34
37,207
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Lampiran 2. Database Kelembapan pada Google Spreadsheet

2021-07-25 13.18.00 Hum
2021-07-25 13.19.00 Hum
2021-07-25 13.20.00 Hum
2021-07-25 13.21.00 Hum
2021-07-25 13.22.00 Hum
2021-07-25 13.23.00 Hum
2021-07-25 13.24.00 Hum
2021-07-25 13.25.00 Hum
2021-07-25 13.26.00 Hum
2021-07-25 13.27.00 Hum
2021-07-25 13.28.00 Hum
2021-07-25 13.29.00 Hum
2021-07-25 13.30.00 Hum
2021-07-25 13.31.00 Hum
2021-07-25 13.32.00 Hum
2021-07-25 13.33.00 Hum
2021-07-25 13.34.00 Hum
2021-07-25 13.35.00 Hum
2021-07-25 13.36.00 Hurn
2021-07-25 13.40.00 Hurn
2021-07-25 13.41.00 Hurn
2021-07-25 13.42.00 Hurn
2021-07-25 13.43.00 Hurn
2021-07-25 13.44.00 Hum
2021-07-25 13.45.00 Hum

2021-07-25 13.45.00 Hum
2021-07-25 13.46.00 Hum
2021-07-25 13.47.00 Hum
2021-07-25 13.48.00 Hum
2021-07-25 13.45.00 Hum
2021-07-25 13.50.00 Hum
2021-07-25 13.51.00 Hum
20221-07-25 13.52.00 Humn
2021-07-25 13.53.00 Hum
2021-07-25 13.54 .00 Hum
2021-07-25 13.55.00 Hum
2021-07-25 13.56.00 Hum
2021-07-25 13.57 .00 Hum
2021-07-25 13.58.00 Hum
2021-07-25 13.89.00 Hum
20221-07-25 14.00.00 Hum
2021-07-25 14.01.00 Hum
2021-07-25 14.02.00 Hum
2021-07-25 14.03.00 Hum
20221-07-25 14.04.00 Hurn
20221-07-25 14.05.00 Hurmn
2021-07-25 14.06.00 Hum
2021-07-25 14.07 .00 Hum
2021-07-25 14.05.00 Hum
2021-07-25 14.11.00 Hum

Heater Manitaring
Heater Manitaring
Heater Manitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitaring
Heater Manitaring
Heater Manitaring
Heater Manitaring

Heater Monitoring
Heater Monitoring
Heater Moanitaring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Manitaring
Heater Moanitaring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Manitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring

XV

50,590
549,842
53,000
59 457
53,950
55,762
57 944
&7 026
56 561
56,000
55 256
55,000
55,000
54 868
54,000
8332
53,000
52513
52,000
47 583
47 000
47 000
47 000
47 245
49 Be7

49 567
50,189
51,000
51,766
51,140
a0 BB7
a0 574
51,400
41,2868
41,023
50,978
51,783
52474
51,854
52 540
52,000
52,000
52,000
52,043
51 837
52227
41,738
41,618
41,750
52,708
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2021-07-25 16.37.00 Hum
2021-07-2516.358.00 Hum
2021-07-25 16.39.00 Hum
2021-07-25 16.40.00 Hum
2021-07-2516.41.00 Hum
2021-07-25 16.42.00 Hum
2021-07-25 16.43.00 Hum
2021-07-25 16.44.00 Hum
2021-07-2516.45.00 Hum
2021-07-25 16.45.00 Hum
2021-07-25 16.47.00 Hum
2021-07-25 16.48.00 Hum
2021-07-2516.49.00 Hum
2021-07-25 16.50.00 Hum
2021-07-25 16.51.00 Hum
2021-07-25 16.52.00 Hum
2021-07-25 16.53.00 Hum
2021-07-25 16.54.00 Hum
2021-07-25 16.55.00 Hum
2021-07-25 16.56.00 Hum
2021-07-25 16.57.00 Hum
2021-07-25 16.58.00 Hum
2021-07-2517.01.00 Hum
2021-07-25 17.02.00 Hum
2021-07-25 17.04.00 Hum

2021-07-25 17.04.00 Hum
2021-07-25 17.05.00 Hum
2021-07-25 17.06.00 Hum
2021-07-25 17.07.00 Hum
2021-07-25 17.08.00 Hum
2021-07-25 17.09.00 Hum
2021-07-25 17.10.00 Hum
2021-07-2517.11.00 Hum
2021-07-25 17.12.00 Hum
2021-07-25 17.13.00 Hum
2021-07-25 17.14.00 Hum
2021-07-26 19.44.00 Hum
2021-07-26 19.45.00 Hum
2021-07-26 19.46.00 Hum
2021-07-26 19.50.00 Hum
2021-07-26 19.51.00 Hum
2021-07-26 19.52.00 Hum
2021-07-26 19.53.00 Hum
2021-07-26 19.54.00 Hum
2021-07-26 19.55.00 Hum
2021-07-26 19.56.00 Hum
2021-07-26 19.57.00 Hum
2021-07-26 19.58.00 Hum
2021-07-26 19.59.00 Hum
2021-07-26 20.00.00 Hum

Heater Monitaring
Heater Monitaring
Heater Monitaring
Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater Monitaring
Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater Monitaring
Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater Monitaring
Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater Monitoring

Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater Monitoring
Heater Monitoring

XVi

55,000
56 563
55 475
B5 266
G54 704
53,023
53,244
54 509
54 095
B4 ,000
B3,356
52,510
52,166
B2 574
B0 561
55 525
55,220
55,744
55,000
55,000
55 553
57 456
57 000
56,500
56,004

56,094
56,000
56,000
55,551
56,000
56,000
a6 202
56 465
57 000
a7 405
57 951
67 357
67,000
66 451
65913
65,412
65,351
G4 500
63,171
62 293
62 425
62 925
62 756
62,372
61 628
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2021-07-28 20.01.00 Hum
2021-07-26 20.02.00 Hum
2021-07-26 20.03.00 Hum
2021-07-26 20.04.00 Hum
2021-07-26 20.05.00 Hum
2021-07-28 20.12.00 Hum
2021-07-28 20.135.00 Hum
2021-07-26 20.14.00 Hum
2021-07-26 20.15.00 Hum
2021-07-26 20.16.00 Hum
2021-07-26 20.17.00 Hum
2021-07-28 20.15.00 Hum
2021-07-25 20.19.00 Hum
2021-07-26 20.20.00 Hum
2021-07-26 20.22.00 Hum
2021-07-26 20.23.00 Hum
2021-07-26 20.24.00 Hum
2021-07-28 20.25.00 Hum
2021-07-25 20.26.00 Hum
2021-07-26 20.27.00 Hum
2021-07-26 20.25.00 Hum
2021-07-26 20.29.00 Hum
2021-07-26 20.30.00 Hum
2021-07-28 20.31.00 Hum
2021-07-26 20.32.00 Hum

2021-07-27 10.11.00 Hum
2021-07-27 10.12.00 Hum
2021-07-27 10.13.00 Hum
2021-07-27 10.14.00 Hum
2021-07-27 10.15.00 Hum
2021-07-27 10.16.00 Hum
2021-07-27 10.17.00 Hum
2021-07-27 10.18.00 Hum
2021-07-27 10.19.00 Hum
2021-07-27 10.20.00 Hum
2021-07-27 10.21.00 Hum
2021-07-27 10.22.00 Hum
2021-07-27 10.23.00 Hum
2021-07-27 10.24.00 Hum
2021-07-27 10.25.00 Hum
2021-07-27 10.26.00 Hum
2021-07-27 10.27.00 Hum
2021-07-27 10.28.00 Hum
2021-07-27 10.29.00 Hum
2021-07-27 10.30.00 Hum
2021-07-27 10.31.00 Hum
2021-07-27 10.32.00 Hum
2021-07-27 10.33.00 Hum
2021-07-27 10.34.00 Hum
2021-07-27 10.35.00 Hum

Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Maonitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Maonitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Manitoring
Heater Maonitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Maonitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring

Heater Monitaring
Heater hMonitaring
Heater hMonitaring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater hMonitaring
Heater hMonitaring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater hMonitaring
Heater hMonitaring
Heater Monitoring
Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater hMonitaring
Heater hMonitaring
Heater Monitoring
Heater Monitaring
Heater Monitaring
Heater hMonitaring
Heater hMonitaring
Heater Monitoring

XVii

51 465
51,591
60,286
50,000
59 567
55,000
55,000
57 405
57 000
a6 575
a6 412
56,200
57 000
57 000
a7 811
a3 262
43 255
59,000
59 915
59,111
59 634
59 553
59 763
59 450
0,000

65,145
67,190
65,190
65,000
65,537
B4 ,745
63,265
62,326
62,930
62,000
60,857
60,000
59,294
59 922
59 632
a8 412
a7.220
57,000
57,000
a6 946
a5 957
45 065
85523
55,000
55,000
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2021-07-27 10.36.00
2021-07-27 10.37.00
2021-07-27 10.38.00
2021-07-27 10.41.00
2021-07-27 10.42.00
2021-07-27 10.43.00
2021-07-27 10.44.00
2021-07-27 10.45.00
2021-07-27 10.45.00
2021-07-27 10.47.00
2021-07-27 10.45.00
2021-07-27 10.49.00
2021-07-27 10.50.00
2021-07-27 13.51.00
2021-07-27 13.52.00
2021-07-27 13.53.00
2021-07-27 13.54.00
2021-07-27 13.95.00
2021-07-27 13.56.00
2021-07-27 13.57.00
2021-07-27 13.58.00
2021-07-27 13.69.00
2021-07-27 14.00.00
2021-07-27 14.01.00
2021-07-27 14.02.00

Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn
Hurn

Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring
Heater Monitoring

XViii

55,000
55,000
54,433
ok ,000
54 574
03,346
528935
92271
53 B35
53 605
53,178
a4,000
54,000
aE,050
57 B43
af 827
55,000
a8 641
55,000
a8 BE7
55,194
a7 abs
57,000
a7 .,000
57,000



