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Abstrak 

 

Penelitian ini bertujuan untuk menguji dan mengetahui pengaruh 

temperatur coolant masuk radiator terhadap karakteristik perpindahan panas dan 

penurunan tekanan pada radiator tipe corrugated louvered fin with rectangular 

channel. Penelitian ini menggunakan variasi  temperatur coolant masuk radiator   

60 °C, 70 °C, 80 °C, 90 °C. Coolant yang digunakan adalah air (water). Debit 

coolant divariasi 30 lpm, 35 lpm, 40 lpm dan 45 lpm. Kecepatan udara yang 

melintas radiator dijaga 2,5 m/s. Data yang diukur adalah nilai temperatur coolant 

masuk dan keluar radiator, temperatur udara masuk dan keluar duct serta beda 

ketinggian fluida manometer di sisi udara dan coolant. Hasil pengamatan 

digunakan untuk mengetahui karakteristik perpindahan panas dan penurunan 

tekanan pada radiator.Hasil penelitian menunjukkan bahwa variasi temperatur 

coolant masuk radiator berpengaruh terhadap laju perpindahan panas, koefisien 

perpindahan panas konveksi sisi coolant dan penurunan tekanan sisi coolant.  

Variasi temperatur coolant masuk 90 °C dan debit 45 lpm menghasilkan nilai laju 

perpindahan panas dan koefisien perpindahan panas konveksi di sisi coolant 

terbesar, yaitu 23475 Watt dan 8263,75 W/m
2
°C. Nilai penurunan tekanan terkecil 

diperoleh dalam variasi temperatur coolant masuk 90 °C yaitu sebesar       

22405,9 Pa. 

 

Kata kunci: radiator, karakteristik perpindahan panas, temperatur coolant, 

penurunan tekanan 
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INFLUENCE COOLANT TEMPERATURE ON HEAT TRANSFER 

PERFORMANCE AND PRESSURE DROP AUTOMOTIVE RADIATOR  

 

Didik Eko Santoso 

Departement of Mechanical Engineering  

Engineering Faculty of Sebelas Maret University 

Surakarta, Indonesia 

E-mail : didik_209@yahoo.co.id 

 

The aims of the reasearch are to determine influence temperature coolant 

enter the radiator againt characteristic heat transfer  and pressure drop on radiator 

type corrugated louvred fin with rectangular channel.The experiment varied of the 

temperature of the coolant in the radiator 60 °C, 70 °C, 80 °C, 90 °C. Coolant 

used is water. The coolant discharge varied 30 lpm, 35 lpm, 40 lpm dan 45 lpm. 

The speed of air through radiator 2,5 m/s.  Data is value temperature measured 

coolant in and out, the radiator air temperature in and out duct and different 

elevations fluid manometer on the air and coolant. Used to know the result of  

observations characteristic heat transfer and pressure drop on a radiator.The result 

showed that variations in incoming radiator coolant temperature affects the heat 

transfer, convections heat transfer coefficient of the coolant and the coolant side 

pressure drop. In the incoming coolant temperature variation of 90°C and 45 lpm 

flow generating value and the rate of heat transfer convection heat transfer 

coefficient on the coolant side of the largest, as 23475 Watt and                  

8263,75 W/m2°C. Smallest pressure drop values obtained in the incoming coolant 

temperature variation of 90°C is equal to 22405,94 Pa. 

 

Keywords: radiators, heat transfer characteristics, coolant temperature, pressure 

drop 
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DAFTAR NOTASI 

 
    = sudut kemiringan manometer = 15

o
 

w  = berat jenis coolant dalam radiator (kg/(m².s²)) 

m  = berat jenis fluida (mercury) dalam manometer (kg/(m².s²)) 

  = efisiensi sirip radiator 

  = ketebalan pipa radiator (m) 

a  = massa jenis udara (kg/m
3
) 

c = densitas coolant (kg/m
3
) 

o    = efisiensi permukaan  

TLMTD,cf  = b da t mp  atu  loga itmis (˚C) 

 ̇  = debit coolant masuk radiator (m
3
/s) 

 ̇   = laju aliran massa udara = a.Va. Ad  (kg/s) 

 ̇  = laju aliran massa coolant = c .   (kg/s) 

           = sudut sirip  

   = massa jenis aliran coolant dalam radiator (kg/m
3
) 

   = massa jenis fluida (mercury) dalam manometer (kg/m
3
) 

∆h = beda ketinggian fluida dalam manometer (m) 

∆H1  = perbedaan tinggi vertical cairan manometer, udara masuk duct (m) 

∆H2  = perbedaan tinggi vertikal cairan manometer, udara keluar duct (m) 

∆L1  = perbedaan tinggi cairan manometer, udara masuk duct (m) 

∆L2 = perbedaan tinggi cairan manometer, udara keluar duct (m) 

∆P = penurunan tekanan udara pada radiator (Pa) 

∆T = beda temperatur (
o
C) 

∆z = perubahan elevasi (m) 

µa = densitas dinamik udara (kg/m.s) 

µc = viskositas dinamik coolant (kg/m.s) 

   = sudut sirip ( ) 

ε = emisivitas permukaan benda (0 s.d. 1) 

μ  = viskositas coolant (kg/m.s) 

μs  =  viskositas coolant berdasarkan suhu dinding tube (kg/m.s) 

ρ = massa jenis udara (kg/m
3
) 

ρ1 = massa jenis udara masuk duct (kg/m
3
) 

ρ2 = massa jenis udara keluar duct (kg/m
3
) 

σ =  konstanta Stefan Boltzmann (W/m
2
.K

4
) 

   = berat jenis udara ( kg/m
2
.s

2
) 

A = luas perpindahan panas (m
2
) 

Ab  = luas perpindahan panas pada pipa tanpa sirip (m
2
) 

Ac  = luas penampang melintang aliran (m
2
) 

Ad  = luas penampang saluran (duct) (m
2
) 

Af = luas permukaan sirip (m
2
) 

Afr,f = luas perpindahan panas frontal sirip (m
2
) 

Afr,r = luas frontal inti radiator (m
2
) 

Afr,t   = luas frontal tube radiator (m
2
) 

Ai = luas permukaan dalam pipa radiator (m
2
) 

Ao  = luas  perpindahan panas total pada sisi udara (m
2
) 

   = luas penampang pipa coolant sisi dinding dalam (m
2
) 
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Ap,a = luas laluan udara total (m
2
) 

Ap,c = luas laluan coolant total (m
2
) 

At = luas permukaan rata-rata dinding pipa (m
2
) 

BH  = tinggi inti (Core  height)  

BT = ketebalan inti (m) 

BW = lebar inti (Core  width)  

      = panas jenis udara (J/kg.
o
C) 

     = panas jenis coolant (J/kg.
o
C) 

D  = diameter dalam pipa (m) 

Dh = diameter hidrolik pipa (m) 

Dh,a = diameter hidrolik yang terbentuk pada sirip (m) 

Dh,i       = diameter hidrolik pipa radiator (m)  

e  = kekasaran absolut (m)  

e/D  = kekasaran relatif 

f  = faktor gesekan aliran  

F = faktor koreksi 

F1 = panjang sirip (m) 

Fd = fin depth (m) 

 h = tinggi sirip (m) 

Fl = panjang sirip (m) 

Fp  = pitch sirip  

Ft = ketebalan sirip (m) 

g = percepatan gravitasi = 9,8 (m/s
2
) 

h   = koefisien perpindahan panas konveksi (W/m
2
 
o
C) 

H0    = ketinggian cairan manometer sebelum dialiri udara (m) 

H1  = ketinggian cairan manometer setelah dialiri udara (katup A buka) (m) 

H2  = ketinggian cairan manometer setelah dialiri udara (katup B buka) (m) 

hc = koefisien perpindahan panas konveksi di sisi coolant (W/m
2
.
o
C) 

   = head loss berdasarkan faktor gesekan (m) 

hi   = koefisien perpindahan panas konveksi rata-rata di sisi coolant (W/m
2
.
o
C) 

ho = koefisien perpindahan panas konveksi rata-rata di sisi udara (W/m
2
.
o
C) 

k = konduktivitas panas (W/m.
o
C) 

ka = konduktivitas termal udara (W/m.
o
C) 

kf = konduktivitas termal material sirip (W/m.
o
C) 

kt = konduktivitas termal dinding pipa (W/m.
o
C) 

kw         = konduktivitas termal coolant di pipa radiator (W/m.
o
C) 

l = panjang pengukuran pressure drop (m) 

l = panjang sirip (m) 

L = panjang tube (m) 

Ll = panjang louvred  

Lp = louvre pitch  

Nct = jumlah pipa coolant dalam satu baris  

Nf  = jumlah sirip per meter  

Nf(per meter) = jumlah sirip per meter 

Np = jumlah profil 

Nr = jumlah baris dari pipa dalam dimensi kedalaman inti  

Nu = bilangan Nusselt   

Nui  = bilangan Nusselt rata-rata di pipa radiator 
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Nuo = bilangan Nusselt rata-rata di sisi udara  

p = keliling terbasahi (wetted perimeter) (m) 

P1    = tekanan udara masuk duct (Pa)  

P2 = tekanan absolut udara keluar duct (Pa)  

Patm  = tekanan atmosfer = 101325 (Pa) 

Pr  = bilangan Prandtl 

   = debit coolant di pipa radiator (m
3
/s) 

Q = laju perpindahan panas (Watt) 

Qa  = laju perpindahan panas di sisi udara (W) 

Qave = laju perpindahan panas rata-rata (W)  

Qc = laju perpindahan panas di sisi pipa radiator (W) 

Re  = bilangan Reynolds 

Rea = bilangan Reynolds aliran udara  

Rec = bilangan Reynolds aliran coolant di pipa radiator 

Rf  = radius ujung sirip  

     = faktor pengotoran (fouling faktor) di sisi coolant 

     = faktor pengotoran (fouling faktor) di sisi udara 

    = radius ujung pipa coolant (m) 

    = specific gravity mercury di dalam manometer = 13.56 

T = temperatur (K) 

T  = temperatur fluida (
o
C) 

T1 
= temperatur absolut udara masuk duct (K) 

T2 = temperatur absolut keluar masuk duct (K) 

     = temperatur udara masuk saluran (
o
C) 

     = temperatur udara keluar saluran (
o
C) 

      = temperatur bulk udara (
o
C) 

     = temperatur bulk coolant (
o
C) 

     = temperatur coolant masuk pipa radiator (
o
C) 

     = temperatur coolant keluar pipa radiator (
o
C) 

Tw     = temperatur rata-rata dinding luar pipa radiator = 
∑    

 
 (

o
C) 

Tw  = temperatur permukaan benda (
o
C) 

Tw,out     = temperatur dinding luar pipa radiator = 
∑  

 
 (

o
C) 

Ui = koefisien perpindahan panas menyeluruh di sisi coolant (W/m
2
.C) 

Uo = koefisien perpindahan panas menyeluruh di sisi udara (W/m
2
.C) 

V = kecepatan aliran fluida dalam pipa (m/s) 

   = kecepatan rata-rata udara yang masuk ke radiator (m/s) 

   = kecepatan coolant di pipa coolant (m/s) 

x = ketebalan bahan (m) 

     = panjang penampang pipa coolant (m) 

Yct = panjang penampang tube (m) 

     = lebar penampang pipa coolant (m) 

    = panjang pipa coolant (m)  

Yp = pitch pipa coolant 

    = ketebalan pipa coolant (m) 
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