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Kode CPL Unsur CPL
Ccs1* :  Menginternalisasi nilai, norma, dan etika akademik
Ccs2 * ¢ Menunjukkan sikap bertanggungjawab atas pekerjaan di bidang keahliannya secara mandiri
CK4 ** : Mampu menerapkan pemikiran logis, kritis, sistematis dan inovatif dalam kontek pengembangan

atau implementasi ilmu pengetahuan dan teknologi yang memperhatikan dan menerapkan nilai
humaniora yang seduai dengan bidang keahliannya.

CK6 ** : Mampu menunjukkan kinerja mandiri, bermutu dan terukur.

CK1 ** : Mampu menerapkan matematika, sains, danprinsip rekayasa (engineering principles) untuk
menyelesaikan masalah rekayasa komples(complex engineering problem)

CK6 ** ¢ Mampu menunjukkan kinerja mandiri, bermutu dan terukur
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Mampu 1. Review 1(bab6) | Tatap muka, Menganalisis 1x S8, S9, Tes/20%
1 menentukan Perpindahan tugas dan dan 150 KU1, KU2,

parameter Panas 1 quis menghitung. mnt KK1, KK2,

tidak 2. Analisa non PP1

berdimensi dan dimensi

properti 3. Prototype

perpindahan dan model

panas konveksi

Mampu 1. Konsep lapis 1(Bab 7) | Tatap muka, Menganalisis 2X S8, S9, Tes/15%
2 menjelaskan batas tugas dan dan 150 KU1, KU2,

aliran fluida quis menghitung. mnt




dasar . Laminar dan KK1, KK2,
perpindahan turbulen PP1
panas konveksi
Mampu . Konveksi 1 (bab 8) | Tatap muka, Menganalisis 2x S8, S9, Tes/15%
menjelaskan paksa. tugas dan dan 150 KU1, KU2,
aliran luar. . Perpindahan quis menghitung. mnt KK1, KK2,
panas di PP1
aliran pada
plat datar,
silinder dan
bola.
Mampu . Perpindahan 1(Bab 8) | Tatap muka, Menganalisis 3x S8, S9, Tes/15%
menjelaskan panas di tugas dan dan 150 KU1, KU2,
aliran dalam. aliran quis menghitung. mnt KK1, KK2,
channel. PP1
. Perpindahan
panas di
aliran bundle
channel.
Mampu . Perpindahan 1(bab9) | Tatap muka, Menganalisis 4x S8, S9, Tes/10%
menjelaskan panas tugas dan dan 150 KU1, KU2,
konveksi bebas. konveksi quis menghitung. mnt KK1, KK2,
bebas PP1
laminar dan
turbulen
Mampu . Perpindahan 1 (Bab Tatap muka, Menganalisi, | 4x150 | S8, S9, Tes/25%
menjelaskan panas untuk 10) tugas dan dan mnt KU1, KU2,
kondensasi, kondensasi quis menghitung. KK1, KK2,
evaporasi dan PP1
evaporasi.
. Kondensasi
dan
evaporasi di
bundle pipa.
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KRITERIA PENILAIAN

Kriteria penilain dari kemampuan mahasiswa dapat dilihat dari pekerjaan atau hasil tes.
Setiap soal dikerjakan dengan urutan sebagai berikut:

Komponen Pengerjaan Tes Nilai Maks.

Diberikan: berisi informasi yang diberikan dari soal 5
Ditanya: berisi parameter yang harus dijawab 5
Skematik dan data: berisi gambar/skematik penjelasan dan data 15
Persamaan dasar: dituliskan persamaan-persamaan yang digunakan 10
Assumsi: memberikan assumsi yang digunakan untuk menyelesaikan 10
Analisis: menyederhanakan permsamaan dasar dengan 30
menggunakan assumsi yang menghasilkan persamaan akhir
Jawaban: menghitung untuk menghasilkan jawaban 20
Komentar: memberikan komentar terhadap permasalahan/soal 5

Total 100

Bentuk dari tes dapat dipelajari dari contoh soal pada masing-masing bab pada buku
Referensi 1.

Penentuan nilai akhir:

No. Komponen Bobot
1 UTS 50%
2 UAS 50%

100%




Program Studi
Kompetensi Lulusan

KISI-KISI UJIAN TENGAH SEMESTER

Perpindahan Panas 2

: S1 Teknik Mesin
: mampu menganalisis dan menghitungan permasalahan perpindahan

panas konveksi untuk dasar menghasilkan rancangan.

Mata Kuliah : Perpindahan Panas 2

Bobot : 3SKS

Semester N\

KOMPETENSI
DASAR INDIKATOR SOAL BOBOT
Mampu - Mengidentifikasi masalah | Engine oil at 60°C flows over the upper surface of a 5-m-long flat plate 50%
menghitung 2. Mengaplikasikan whose temperature is 20°C with a velocity of 2 m/s. Determine the total
perpindahan persamaan untuk drag force and the rate of heat transfer per unit width of the entire
konveksi aliran . .
luar menyelesaikan konveksi plate.
aliran luar.

Mampu - Mengidentifikasi masalah | A 2.2-cm-outer-diameter pipe is to cross a river at a 30-m-wide section 50%
menghitung 2. Mengaplikasikan while being completely immersed in water. The average flow velocity of

perpindahan
konveksi aliran
dalam

persamaan untuk
menyelesaikan konveksi
aliran di bundel.

water is 4 m/s and the water temperature is 15 C. Determine the drag
force ex- erted on the pipe by the river.




UJIAN TENGAH SEMESTER (UTS)
Perpindahan Panas 2
Open text book
WAKTU : 120 MENIT

1. 50%

Engine oil at 60°C flows over the upper surface of a 5-m-long flat plate whose temperature
is 20°C with a velocity of 2 m/s. Determine the total drag force and the rate of heat transfer
per unit width of the entire plate.

T, =60°C
V=2m/s
o 0
= 4 l T,=20°C
; i
I L=5m st
Il. 50%

A 2.2-cm-outer-diameter pipe is to cross a river at a 30-m-wide section while being
completely immersed in water. The average flow velocity of water is 4 m/s and the water
temperature is 15 C. Determine the drag force exerted on the pipe by the river.
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end of the p!ate is

. (2 m/s)(5 m} -
0242x 10 *m?s

iReynoIds number. Thtas we have fxmipar flow over

e énm piam. and ihe mage friction coefficient is
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' is zero and thus Cp = c,far aflat piate, th,e drag
mﬁth becames .
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The total drag force actmg on the entme plate carji.,be”de‘ter’min‘ed by mgﬁ;glg&ng--

the value obtained abov

the width of the plate,

This force per umt.mdth corresponds to the weight of a mass of about 18kg

Thexefoxe, a pemn ho

hold a 18~kg
o Snmalany, the Nussett

applies an equal and opposite force to the plale to keep

»l'keﬂhe or she is using as mucr force as is necessary to

number is determmed usmg the laminar flow reiatiohs

foraflatplate,

Nu= % = 0.664

905 X 2870 = 1918

Z ff‘)ﬁffmﬁ e

and )

0= ;m - ;;ﬁ rssvz'w;fmwcxsx 1 m2)(60 — 20 0)°C = 11,040 W

Discussion Nate that ‘heat transfer is always from the higher. température

medium to the lower
plate. The heat transfer
the entire plate can b

mperature one. In this case, it is from the oil to the
ate is per m width of the plate. The heat transfer for

ained by multiplying the value obtained by the actual

width of the plate.
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nd ynamac wscos:ty of water at 15°C are p = 5
X 103 kg/m - s (Table A-9).
‘Anaﬁysfs Notmg th :0.922 m, the Reynolds number for flow:over th,e 10
prpecs o - . .
‘--—-——-—-—~‘* 9.1 kgl U 5?)(9??;2/“9 =773 x 10°
1138 s 50
on( ,,ag'tothzs value xs, fmm thure 7~17 Ca = 1 0
:Atso, the fronf 2 past a cylmder isA=LD. Then the dmg force act—
mgnniheplpe , . -
. L 1999.'1’kg;nx3)(4mzs)“( IN ) .
” '02“‘.1%‘:’) 7 il 30
| ’ ofa ovei'SOO
«kg Therefore the drag |
a total of over 500 kg inm $5 0n the pipe supported at its ends 30 m apart The’ 5
necessary preca mons shou be taken i the pipe cannot suppoxt this force
100
Nilai Akhir UTS
No. SOAL NILAI BOBOT NILAI UTS
1 Butir | 100 50% 50
2 Butir Il 100 55% 50
100% 100
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KISI-KISI UJIAN AKHIR SEMESTER
Perpindahan Panas 2

knik Mesin

: mampu menganaisis dan menghitungan permasalahan perpindahan

panas konveksi untuk dasar menghasilkan rancangan.

Mata Kuliah : Perpindahab Panas 2
Bobot : 3SKS
Semester i \Y)
KOMPETENSI
DASAR INDIKATOR SOAL BOBOT
Mampu 1. Mengidentifikasi In an industrial facility, air is to be preheated before entering a furnace by | 50%
menghitung masalah geo- thermal water at 120C flowing through the tubes of a tube bank located
perpindahan 15 y\onoaplikasikan in a duct. Air enters the duct at 20C and 1 atm with a mean velocity of 4.5
panas konveks! Persamaan m/s, and flows over the tubes in normal direction. The outer diameter of the
di bundel pipa R - . -
perpindahan panas tubes is 1.5 cm, and the tubes are arranged in-line with longitudinal and
untuk bundel pipa. transverse pitches of S| ST 5 cm. There are 6 rows in the flow direction with
10 tubes in each row. Determine the rate of heat transfer per unit length of
the tubes, and the pressure drop across the tube bank.
Mampu 1. Mengidentifikasi Water is boiled at atmospheric pressure by a horizontal polished copper 50 %
menjelaskan masalah heating element of diameter D 5 mm and emissivity 0.05 immersed in
dan menghitung 2. Menghitung evaporasi | water. If the surface temperature of the heating wire is 350°C, determine
evaporasl c.iar.m atau boiling the rate of heat transfer from the wire to the water per unit length of the
condensasi di R
internal tube. wire.




UJIAN AKHIR SEMESTER (UAS)
Perpindahan Panas 2
Open text book
WAKTU : 120 MENIT

1. 50%
In an industrial facility, air is to be preheated before entering a furnace by geo- thermal water

at 120C flowing through the tubes of a tube bank located in a duct. Air enters the duct at 20C
and 1 atm with a mean velocity of 4.5 m/s, and flows over the tubes in normal direction. The
outer diameter of the tubes is 1.5 cm, and the tubes are arranged in-line with longitudinal

and transverse pitches of S| ST 5 cm. There are 6 rows in the flow direction with 10 tubes in

each row. Determine the rate of heat transfer per unit length of the tubes, and the pressure
drop across the tube bank.
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1. 50%
Water is boiled at atmospheric pressure by a horizontal polished copper heating element of

diameter D 5 mm and emissivity 0.05 immersed in water. If the surface temperature of the
heating wire is 350°C, determine the rate of heat transfer from the wire to the water per unit
length of the wire.

P=1atm

: ——Heating
', Clement

Vapor
film
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_ (120 - 29.11) ~ (120 - 20)
m[mo 29, 11)1(120 20)]

= 934?(:
249 x m‘ﬁ*

2 simpler way from

- *C)(29. 11 — 20°C = é;éé“ﬁciiﬂfw.. f

‘bank, the friction coefficient corresponding to
51;_5 . 3.33 is, from F‘g, ?~27a f = 0.16. Also,

across the tube
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than 1 percent, wmc
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5
at the saturation temperature of 100°C are
- 957.9 kg/m? (Table A-9). The pmpames of va-
= (T, + T2 = (100 + 350)/2 = 225°C = 10
500 K) are, fmm Table A-16, .
) 'Wlm °C
canngi each othez
ed vapor from Table
-,saturatmn pfessure of 4.0 MPa.
this case is AT w"T ’?“ *—*
50
bm!mg wm occur iling heat flux in this case can be determmed fmsm
Eq. 10-5to be
oy " y)fft' %*'046 (T = TN v
o =0 [0 ,; Al
79 - (mxﬂ"“ .
1977(250))
s |5
0~ H(250) - 2
Note that haai 2r by n . le in this case bacause of the low
amissmzy of the wrf e d the mlatmly low saﬂace tempmt ure of the heat-
ing el ‘t tal heat ﬂu:g beccm ( ]Dw?)
giw = qm, + :im =593 % 104+ - X 157 é;s;gjf‘t X 'io‘vWIml
Finaliy th& rate o§ haat transfa: from zhe_heaﬁngelemeni to the water is deter-
mmed by muitsp{ymg the h«at flux by the heat transfer surface area,
. . D .-W-m .
X 1 m)(5.94 X 10* Wim?) 30
b _ansfexreﬁ to the v h
] - 100
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Nilai Akhir UAS

No. SOAL NILAI BOBOT NILAI UAS
1 Butir | 100 50% 50
2 Butir Il 100 50% 50
100% 100
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