LAPORAN TUGAS AKHIR

ANALISA KEBUTUHAN BEBAN PENDINGIN AC (AIR
CONDITIONING) PADA RUANG KANTOR LANTAI 4 BERUKURAN
45x15x3 METER

Diajukan sebagai salah satu persyaratan kelulusan Tugas Akhir Pada Program Strata
Satu (S1) Jurusan Teknik Mesin

Disusun Oleh:
IOBAL FADILLAH
2018250044

JURUSAN TEKNIK MESIN
FAKULTAS TEKNIK
UNIVERSITAS DARMA PERSADA
JAKARTA
2022



LEMBAR PENGESAHAN

Telah diperiksa dan diterima dengan baik oleh Dosen Pembimbing Tugas Akhir, untuk '%
melengkapi dan memenuhi sebagian dari syarat-syarat guna mengikuti ujian tugas akhir Jurusan “
. 8
Teknik Mesin Fakultas Teknik Universitas Darma Persada 1§ 'H
o

_ A
Nama : Igbal Fadillah - ¥

12018250044




LEMBAR PERNYATAAN

Nama : Igbal Fadillah

Nim 2018250044

g \f’ i

Fakultas  : Teknik |y
.“ |

Jurusan : Teknik Mesin ' e ’

Telah disidangkan pada tangéal 16 agus!u 2022 dihadapan panitia

sidang serta

mesin pro

win.ST. M. T)



DAFTAR ISl

DAFTAR ISttt nne e I
DAFTAR GAMBAR ...t Y
DAFTAR TABEL.... oot Vil
DAFTAR GRAFIK ...ttt st ne e IX
BAB | et ne e 1
PENDAHULUAN ...ttt neennee s 1
1.1 Latar BelaKang .....ococooieiieiiiie et 1
1.2 RUMUSAN MaSaAlaN ........cooiiiiiiieie e 2
1.3 Batasan Masalah..........cocooiiiiiiiiiii s 2
1.4 Tujuan Pnenelifian............coioouieromiimrsineees s seeseesnessmsmssness e este e ssmmsmmnnesaesseesesseens 2
1.5  Manfaat Pnenelitian...........cccooiiiiiiiiii e 2
1.6  Sistematika Penulisan Laporan ...........cccooeeieiieieciiisec s 3
BABI........ N N L S e Com M A 4
LANDASAN TEORI ...t 4
2.1 LANdASAN TOOM . .ccvieiiiieie ittt 4
2.1.1  Dasar Pengertian AC (Air ConditioiNer) .........ccovvrveieienineie s 6
2.1.2  Prinsip Kerja dari AC (Air ConditioiNer) ........cccovevieiiieiiieiie e 6
2.1.3  SIrKUIAST UGAra ......coooviiiiiiiiiiiiic s 7
2.1.4  Sirkulasi Refrigerant di Dalam Mesin Pendingin............ccccoccveviveviieiiieeinenn 9
2.2 Komponen Pada AC (Air Conditioner) Split. ........ccccoevviineniiininineee, 11



2.2.1  Komponen Utama AC (Air CONditioNer) .........ccovvvereiieeiieiesie e 11

2.2.2  Komponen Pendukung AC (Air Conditioner)........cccceevreiereneniseenenen, 14
2.2.3  Komponen Kelistrikan AC (Air Conditioner) .........cccoecevveveiiiesieenesiesnnnn 16
2.2.4  Bahan Pendingin (Refrigrant) ..........ccccocceiveiiiieiieeie e 19
2.3 Pengertian KalOor.........ccooiiieiiee st 20
2.3. 1 JENIS KAIOK ..o 21
2.4 Beban Pendingin RUANGAN ........ccoiiiiiiiiiiiec e 22
2.5 Metode Perhitungan Beban Pendingin Ruangan...........ccccoooevvninencnneieennnn, 23
2.6 Kajian Yang rel@Van............cccoiieiiiiiiicie et 31
BAB I .. 35
METODOLOGI PENELITIAN. ...ttt s 35
3.1 Metode PENQUJIAN......cc.ooviiiiiiiriesieee e 35
3.2 Metode Pengambilan Data ............ccooveieiiiiiiiiiieieceee e 36
3.3 Tempat dan Waktu Penelitian .............cccccooveivevii i 36
3.4 Kondisi dan PerenCanaan ...........ccoceeeoveirereeiisisieseeesesesiee e 40
3.5 Alat yang digunakan dalam pengukuran suhu ruangan .............c.cccceevevenenn 40
3.6  Berat bahan persatuan per 1antai ...........c.cocooiiiininiiniiic e 41
BAB TV e 42
HASIL DAN PEMBAHASAN.......cci ettt 42
A1 DALA .o s 42
4.2 Data foto saat Uji SUNU FUANG......cccvieiiieiieeiie et 42



4.2.1  Data foto saat uji SUNU TUAK ........ccooiiiiiiiiiece e 42

4.2.2  Data foto saat uji ukur dinding, lantai & atap..........cccccoeerereniniininniieiennn, 43
4.2.3  Data foto saat Uji UKUF KACa .........ccoverieiiiiieie e 43
4.3 PEMBAHASAN ..o 45
4.3.1  Analisis beban pendingin luar ruangan .............cccocevviieiieniece e 45
4.3.2  Analisis beban pendingin dalam ruangan..........c.ccoceoeieneieninienieeieeen 58
4.4  Hasil Perhitungan Beban Pendingin Dalam ..........ccccoooviiiiiiininiiniiicen, 59
4.5  Hasil Perhitungan Beban Pendingin LUar ............ccocvvviiieniieninisieieee 60
4.6  Hasil Perhitungan Beban Pendingin Total ............c.ccocevviveiiece i 60
BAB Vet r e nan e 64
KESIMPULAN DAN SARAN. .. .ottt sttt 64
5.1 }JKesimgulan..f......... ... XA B e A B B b 64
5.2 SAFAN ..t 64
DAFTAR PUSTAKA ettt 65
LAMPIRAN . ..ottt ettt et e e nae e e b e e snne s 67



GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 2.

GAMBAR 3.

GAMBAR 3.

DAFTAR GAMBAR

2 AC OUTDOOR. ..ot 9
3 SKEMA KERJA REFRIGERANT ......oooiiiiiiie 9
4 GAMBAR Koo 12
4 GAMBAR Koo 12
S KONDESOR ..ot 12
6 EVAPORATOR ...t s 13
7T PIPA KAPILER ...cooiiiiii s 14
SETRAINBRA ...k .Y . g S e N N 14
9 BLOWER & FAN ......ooiiiiiiiii s 15
10 EVAPORATOR ....ciiiiiiii s 15
11 KAPAGSEEOREEY. ..\ AC™0)). . R ... X e, 16
FAPCB CONFROL ...\m ) g e 17
13 OVERLOAD ...t 18
14 MOTOR LISTRIK ..o 18
15 THERMISTOR oo 18
16 REFRIGERANT ..ot 19
17 PERPINDAHAN PANAS ... 20
18 SUMBER KALOR PADA RUANGAN .......ccooviiiieiiies 23
19 GRAFIK MATAHARI TERPANCAR.......cccoiiiiiiii, 29
20 DEKLINASI MATAHARI ..coiiie e 30
LT & T 37
LT & T 37

Vi


file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006745
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006747
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006749
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006750
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006751
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006753
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006755
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006757
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006759
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006761
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006763
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006765
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006767
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006769
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006771
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006773
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006775
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006777
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006779
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006780
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006782
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006783

GAMBAR 3.

GAMBAR 3.

GAMBAR 3.

GAMBAR 3.

GAMBAR 4.

GAMBAR 4.

GAMBAR 4.

GAMBAR 4.

GAMBAR 5.

GAMBAR 5.

GAMBAR 5.

GAMBAR 5.

GAMBAR 5.

GAMBAR 5.

GAMBAR 5.

GAMBAR 5.

GAMBAR 5.

2 KETEBALAN DINDING ......cccciiiiiiiiiiee e 38
S PARTISI ..o 39
A PINTU PLASTIK ..ot 39
5 TAFFWARE PENGUKUR SUHU.........ccooiiiiiie 41
1 PENGAMBILAN DATA SUHU RUANG.........ccoiiiiniiiiciiiecies 42
2 PENGAMBILAN DATA SUHU LUAR ..ot 42
3 PENGAMBILAN DATA DINDING.......ccoiiiiiieiiiie e 43
4 PENGAMBILAN DATA JENDELA ..o 43
1 BROSUR AC ..ot 67
2 UKURAN AC . 68
3 SISTEM PEMASANGAN AC ..o 69
4 CONTOUR TEMPARATURE HORIZONTAL ..o, 69
5 COUNTOUR VELOCITY ARROW........ooiiiiiiiieiecieseee e 70
6 COUNTOUR TEMPERATURE ARROW.........ccoiiiiiieinceee 70
7 COUNTOUR VELOCITY ottt 70
8 SOUNTQUR™ . X o e e Nl 70
G STREAM LINE. ...t 70

Vil


file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006784
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006785
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006787
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006789
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006791
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006793
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006795
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006796
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006800
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006801
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006802
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006803
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006804
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127006805

TABEL 2.

TABEL 2.

TABEL 2.

TABEL 2.

TABEL 2.

TABEL 2.

TABEL 2.

TABEL 2.

TABEL 4.

TABEL 4.

TABEL 4.

TABEL 4.

DAFTAR TABEL

1 FAKTOR KOEFISIEN TRANSMISI KALOR PERALATAN LISTRI24
2 FAKTOR KOEFISIEN SENSIBLE ATAP ......cooiiiiii 24
3 FAKTOR KOEFISIEN MANUSIA DAN FAKTOR KELOMPOK .....25
4 FAKTOR KOEFISIEN TRANSMISI KALOR JENDELA ................... 26
5 KALOR SENSIBEL DINDING ......cccccoiiiiiiiiiicii e 26
6 TEMPERATURE DALAM .....cciiiii s 27
7 SUBTITUSINIY... . A0-0).),.. e ... ... k... 28
8 HAMBATAN KALOR PERMUKAAN ......cooiiiiii 28
1 TABEL 4.1 HASIL PENGUKURAN ......coiiiiiiiiiiiiiiiecesie i 44
2 TABEL DATA SUHU DALAM & LUAR ... 44
3 DATA SUHU TERTINGGI ..o 45
4 KETINGGIAN MATAHARI ....oooiii 47

viii



DAFTAR GRAFIK
GRAFIK 4. 1 PENYINARAN MATAHARI (T) oot 49

GRAFIK 4. 2 AZIMUT MATAHARI. ..o 50

GRAFIK 4.3 SUDUT DARI ARAHSAMPING DARI ARAH DATANGNYA

RADIASI MATAHARI ..o 50
GRAFIK 4. 4 HASIL PERHITUNGAN IN ....coiiiiiiiii 51
GRAFIK 4.5 HASIL PERHITUNGAN JH ..ot o1
GRAFIK 4. 6 HASIL PERHITUNGAN JV ..o 52
GRAFIK 4. 7 HASIL PERHITUNGAN JB ....coiiiiiiiiiiiiiiii s 52
GRAFIK 4. 8 HASIL PERHITUNGAN TOTAL RADIASI MATAHARI................ 53


file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009033
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009034
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009035
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009035
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009036
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009037
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009038
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009039
file:///E:/SKRIPSI%20R1/BAB%20I.docx%23_Toc127009040

