MEE305 HEAT TRANSFER- TEST EXAM QUESTIONS

1. Which of the following is NOT a heat transfer mechanism? (Asagidakilerden hangisi isi
transfer mekanizmasi DEGILDIR?)

a) Conduction (iletim)

b) Convection (Taginim)

c) Radiation (Isinim)

d) Sublimation (Sublimlesme)

2. What is the driving force for heat transfer? (Isi1 transferinin itici glict nedir?)

a) Pressure difference (Basing farki)

b) Temperature difference (Sicaklik farki)
c) Velocity difference (Hiz farki)

d) Density difference (Yogunluk farki)

3. Awall has thermal conductivity k = 2 W/m-K, thickness L=0.1 m, and areaA=5 mZ. If
the temperature difference is 50°C, what is the heat transfer rate? (Bir duvarin isil
iletkenligi k = 2 W/m-K, kalinligi L = 0.1 m ve alani A = 5 m*dir. Sicaklik farki 50°C ise IsI
transfer hizi nedir?)

a) 500 W
b) 1000 W
c) 2500 W
d) 5000 W

4. Fourier's law of heat conduction is mathematically expressed as: (Fourier'in isi iletim
yasasl matematiksel olarak soyle ifade edilir:)

5. In which heat transfer mechanism does energy transfer occur through electromagnetic
waves? (Hangi 1s1 transfer mekanizmasinda enerji transferi elektromanyetik dalgalar
yoluyla gerceklesir?)

a) Conduction (iletim)

b) Convection (Tasinim)

c) Radiation (Isinim)

d) Evaporation (Buharlasma)



6. For steady-state one-dimensional heat conduction without heat generation, which
equation applies? (Is1 Uretimi olmayan kararli durum tek boyutlu isi iletimi i¢in hangi
denklem gecerlidir?)

a) d’T/dx*=0

b) d*T/dx? = g/k

c) aT/at = a(d°T/9x)
d) dT/dx = constant

7. A rod with thermal conductivity k = 50 W/m-K has a temperature gradient of dT/dx = -
100 K/m. What is the heat flux? (Isil iletkenligi k = 50 W/m-K olan bir cubukta sicaklik
gradyenti dT/dx = -100 K/m'dir. IsI akisi nedir?)

a) 2500 W/m?>
b) 5000 W/m?>
c) 7500 W/m?
d) 10000 W/m?

8. The general heat conduction equation in Cartesian coordinates includes which term
for heat generation? (Kartezyen koordinatlarda genel isi iletim denklemi, 1s1 Uretimi icin
hangi terimi icerir?)

a) §/pc
b) g/k
c) g/a
d) g-k

9. What is the unit of thermal resistance? (Termal direncin birimi nedir?)

10. In steady-state heat conduction, what is true about the temperature distribution?
(Kararli durum isi iletiminde sicaklik dagiimi hakkinda ne dogrudur?)

A) Temperature changes with time (Sicaklik zamanla degisir)

B) Temperature is independent of position (Sicaklik konumdan bagimsizdir)
C)

D)

Temperature does not change with time (Sicaklik zamanla degismez)
Temperature varies randomly (Sicaklik rastgele degisir)



11. For a composite wall with three layers in series, the total thermal resistance is: (Seri
halinde U¢ katmanli bilesik duvar i¢in toplam isil direng:)

d) (R, + R, + R;)/3

12. A wall has thermal resistance R = 0.05 K/W. If the temperature difference across the
wallis 25°C, what is the heat transfer rate? (Bir duvarin isil direnci R = 0.05 K/W'dir. Duvar
boyunca sicaklik farki 25°C ise 1s1 transfer hizi nedir?)

13. The thermal resistance of a plane wall with thickness L, thermal conductivity k, and
area Ais: (Kalinugi L, i1sililetkenligi k ve alani A olan duiz duvarin isil direnci:)

a) L/(KA)
b) KA/L
c) k/(LA)
d) LA/k

14. For parallel thermal resistances R, and R,, the equivalent resistance is: (Paralel isil
direngler R, ve R, i¢in esdeger direng:)

a)R, +R,

b) 1/(1/R, + 1/R,)
c)R,; xR,

d) (R, + R,)/2

15. In a composite wall, which layer has the highest temperature drop? (Bilesik duvarda
hangi katman en yuksek sicaklik digutstine sahiptir?)

a) The thickest layer (En kalin katman)

b) The layer with highest thermal conductivity (En yuksek isililetkenlige sahip katman)
c) The layer with highest thermal resistance (En yuksek isil dirence sahip katman)

d) The middle layer (Orta katman)



16. Calculate the critical thickness of insulation for a plane wall with k = 0.04 W/m-K and
external convection coefficient h = 8 W/m®-K. (k = 0.04 W/m-K yalitim iletkenligi ve h = 8
W/m?-K dis konveksiyon katsayisi olan duzlem duvar igin kritik yalitim kalinligini
hesaplayin.)

a) 0.005m

b) 0.008 m

c)0.010 m

d) Critical thickness doesn't exist for plane walls (Dlzlem duvarlar igin kritik kalinlik
yoktur)

17. The thermal resistance of a cylindrical shell with inner radius r,, outer radius r,,
thermal conductivity k, and length L is: (i¢ yaricapi r,, dis yaricapi r,, isil iletkenligi k ve
uzunlugu L olan silindirik kabugun isil direnci:)

a) In(r,/r,)/(2mkL)
b) (r,-r,)/(21kL)
c) In(ry/r)/(41tk)
d) (ry-rq)/(4Tikr,r,)

18. For a sphere with inner radius r, and outer radius r,, the thermal resistance is: (I¢
yarigapi r, ve dig yarigapi r, olan kdre igin 1sil direng:)

a) (rp-rq)/(4ikr,ry)
b) In(r,/r,)/(41tk)
c) (rp,-ry)/(21mkL)

d) In(ry/r,)/(21kL)

19. In cylindrical coordinates, which parameter appears in the denominator of the heat
conduction equation? (Silindirik koordinatlarda isi1 iletim denkleminin paydasinda hangi
parametre gorunur?)

a) r (yaricap)

)
b) 6 (aci)
c) z (yukseklik)
d) A (alan)

20. For a hollow cylinder, the temperature distribution in steady state is: (ici bos silindir
icin kararli durumdaki sicaklik dagitimi:)

a) Linear (Dogrusal)

b) Logarithmic (Logaritmik)
c) Exponential (Ustel)

d) Parabolic (Parabolik)



21. For a plane wall with uniform heat generation ¢, the temperature distribution is:
(Duzgun1si Uretimi § olan duz duvar icin sicaklik dagilimi:)

a) Linear (Dogrusal)

b) Parabolic (Parabolik)

c) Exponential (Ustel)

d) Logarithmic (Logaritmik)

22. Calculate the temperature at x = 0.05 m for a fin with base temperature 150°C,
ambient 25°C, m =20 m~", assuming infinite length. (Taban sicakligi 150°C, ortam 25°C,
m=20m"" olan kanat icin sonsuz uzunluk varsayarak x = 0.05 m'deki sicakligi hesaplayin.)

T(x)—T.
T}'r - T;r.

— g MY = (,f.\\ hplkA,

23. For a cylindrical fuel rod with uniform heat generation, where does the maximum
temperature occur? (Dlzgun is1 Uretimi olan silindirik yakit cubugunda maksimum
sicaklik nerede olusur?)

a) At the surface (Yuzeyde)

b) At the center (Merkezde)

c)Atr=R/2

d) Uniformly distributed (Duzgun dagilimli)

24. The heat generation term in the heat conduction equation has units of: (IsI iletim
denklemindeki isi Gretim teriminin birimi:)

a) W/m?

b) W/m®

c) W/K

d)W

25. Determine the critical radius of insulation for a pipe with thermal conductivity of
insulation k = 0.05 W/m-K and external convection coefficient h = 10 W/m*K. (k = 0.05

W/m-K yalitim termal iletkenligi ve h = 10 W/m?-K dis konveksiyon katsayisi olan boru icin
kritik yalitim yarigapini belirleyin.)

A) 0.005 m
B) 0.008 m
C)0.010 m
D) 0.003 m



26. The primary purpose of fins is to: (Kanatlara ait birincil amag:)

a) Reduce weight (Agirlig azaltmak)

b) Increase heat transfer area (Isi transfer alanini artirmak)
c) Improve aesthetics (Estetigi gelistirmek)

d) Reduce cost (Maliyeti azaltmak)

27. For a fin with length L, perimeter P, cross-sectional area Ac, and thermal conductivity
k, the fin parameter mis: (Uzunlugu L, cevresi P, kesit alani Ac ve isililetkenligi k olan kanat
icin kanat parametresi m:)

a) vV (hP/kAc)
b) v (kAc/hP)
c) hP/(kAc)
d) kAc/(hP)

28. A rectangular fin has base temperature Tb = 100°C, ambient temperature Too = 25°C,
h=50 W/mz-K, k=200 W/m-K, thickness t =5 mm, and width w =50 mm. What is the fin
parameter m? (Dikdortgen kanatta taban sicakligl Tb = 100°C, ortam sicakligl Too = 25°C,
h = 50 W/m>K, k = 200 W/m-K, kalinlik t = 5 mm ve genislik w = 50 mm'dir. Kanat
parametresi m nedir?)

29. Fin efficiency is defined as: (Kanat verimi soyle tanimlanir:)

a) Actual heat transfer / Heat transfer if entire fin at base temperature (Gergek isi transferi
/ Eger tum kanat taban sicakliginda olsaydi gerceklesecek isi transferi)

b) Heat transfer if entire fin at base temperature / Actual heat transfer (Tum kanat taban
sicakliginda olsaydi gerceklesecek isi transferi / Gergek is1 transferi)

c) Fin temperature / Base temperature (Kanat sicakligl / Taban sicakligr)

d) Base temperature / Ambient temperature (Taban sicakligi / Cevre Sicaklig))

30. Which fin profile provides the maximum heat transfer for a given fin volume? (Belirli
bir kanat hacmi i¢cin hangi kanat profili maksimum isi transferi saglar?)

a) Rectangular (Dikdortgen)
b) Triangular (Uggen)

c) Parabolic (Parabolik)

d) Exponential (Ustel)



31. The lumped capacitance method is valid when: (Yigilmis kapasite ydntemi ne zaman
gecerlidir?)

33. A steel ball (k = 50 W/m-K) with diameter D =5 cm is subjected to convection with h =
10 W/m?-K. What is the Biot number? (Cap1 D =5cmolan gelik top (k =50 W/m-K) h =10
W/mz-Kta§|n|mla karsi karsiyadir. Biot sayisi nedir?)

34. For lumped system analysis, the temperature varies: (Yigilmig sistem analizi i¢in
sicaklik soyle degisir:)

a) Linearly with time (Zamanla dogrusal)

b) Exponentially with time (Zamanla Ustel)

c) Parabolically with time (Zamanla parabolik)

d) Logarithmically with time (Zamanla logaritmik)

35. The time constant for lumped system analysis is: (Yigilmis sistem analizi icin zaman
sabiti:)

a) pVc/(hAs)
b) hAs/(pVc)
c) pVc-hAs
d) k/(pc)



36. Calculate the Biot number for a sphere of radius 0.05 m, thermal conductivity 50
W/m-K, and convection coefficient 25 W/m?-K. (0.05 m vyarigapli, 50 W/m-K termal
iletkenlik ve 25 W/m?*-K konveksiyon katsayili ktire i¢in Biot sayisini hesaplayin.)

a)0.0167
b) 0.0125
¢) 0.0250
d) 0.0333

37. Calculate the convective heat transfer coefficient if the heat flux is 8000 W/m? and the
temperature difference between surface and fluid is 40°C. (Isi akisi 8000 W/m? ve ylzey
ile akiskan arasindaki sicaklik farki 40°C ise, konvektif isi transfer katsayisini hesaplayin.)

A) 150 W/m?-K
B) 200 W/m?-K
C) 250 W/m?-K
D) 300 W/m?-K

38. The Fourier number is defined as: (Fourier sayisi soyle tanimlanir:)

39. For a large plane wall with Fo > 0.2, which solution method is most appropriate? (Fo >
0.2 olan buyuk diz duvar igcin hangi ¢ézum yontemi en uygunudur?)

a) Lumped system (Yigilmis sistem)

b) One-term approximation (Tek terimli yaklasim)
c) Infinite series (Sonsuz seri)

d) Finite difference (Sonlu fark)

40. The characteristic length for a plane wall of thickness 2L is: (Kalinligi 2L olan duz duvar
icin karakteristik uzunluk:)

a)L
b) 2L
c)L/2
d) 4L

41. Convection heat transfer is enhanced by: (Tasinim isi transferi sunlarla gelistirilir:)

a) Increasing fluid velocity (Akiskan hizini artirmak)

b) Increasing temperature difference (Sicaklik farkini artirmak)
c) Increasing surface area (Ylzey alanini artirmak)

d) All of the above (Yukaridakilerin hepsi)



42. The convection heat transfer coefficient depends on: (Tasinim isi transfer katsayisi
sunlara baglidir:)

a) Fluid properties only (Sadece akiskan dzelliklerine)
b) Surface geometry only (Sadece yluzey geometrisine)
c) Flow conditions only (Sadece akis kosullarina)

d) All of the above (Yukaridakilerin hepsi)

43. Reynolds number represents the ratio of: (Reynolds sayisi sunlarin oranini temsil
eder:)

a) Inertial forces to viscous forces (Atalet kuvvetlerinin viskoz kuvvetlere orani)

b) Viscous forces to inertial forces (Viskoz kuvvetlerin atalet kuvvetlerine orani)

c) Buoyancy forces to viscous forces (Kaldirma kuvvetlerinin viskoz kuvvetlere orani)
d) Pressure forces to inertial forces (Basing kuvvetlerinin atalet kuvvetlerine orani)

44. Prandtl number is the ratio of: (Prandtl sayisi sunlarin oranidir:)

a) Thermal diffusivity to momentum diffusivity (Isil yayinimin momentum yayinimina
orani)

b) Momentum diffusivity to thermal diffusivity (Momentum yayiniminin isil yayinima orani)
c) Thermal conductivity to heat capacity (Isililetkenligin isi kapasitesine orani)

d) Heat capacity to thermal conductivity (Isi kapasitesinin isililetkenlige orani)

45. Nusselt number represents: (Nusselt sayisi sunu temsil eder:)

a) Dimensionless temperature (Boyutsuz sicaklik)

b) Dimensionless heat transfer coefficient (Boyutsuz 1si transfer katsayisi)
c) Dimensionless velocity (Boyutsuz hiz)

d) Dimensionless pressure (Boyutsuz basing)

46. The thermal boundary layer is the region where: (Isil sinir tabaka su bolgedir:)

a) Velocity changes significantly (Hizin dnemli 6l¢lide degistigi)

b) Temperature changes significantly (Sicakligin 6nemli 6l¢lide degistigi)
c) Pressure changes significantly (Basincin 6nemli 6l¢clide degistigi)

d) Density changes significantly (Yogunlugun dnemli 6lgude degistigi)



47. A surface with area 5 m® loses heat at rate 2000 W to ambient air at 20°C. If surface
temperature is 80°C, find the convection coefficient. (5 m? alanli ylzey, 20°C ortam
havasina 2000 W hizla 1s1 kaybediyor. Yuzey sicakligi 80°C ise, konveksiyon katsayisini
bulun.)

a) 6.67 W/m*-K
b) 8.33 W/m?-K
c) 10.0 W/m?-K
d) 5.56 W/m?-K

48. Which of the following is NOT a dimensionless number in heat transfer?
(Asagidakilerden hangisi 1si transferinde boyutsuz sayi degildir?)

A) Nusselt number (Nusselt sayisi)

B) Reynolds number (Reynolds sayisi)

C) Prandtl number (Prandtl sayisi)

D) Thermal conductivity (Termal iletkenlik)

49. In steady-state heat conduction, what is true about the temperature distribution?
(Kararli durum isi iletiminde sicaklik dagiimi hakkinda ne dogrudur?)

a) Temperature changes with time (Sicaklik zamanla degisir)

b) Temperature is independent of position (Sicaklik konumdan bagimsizdir)
c) Temperature does not change with time (Sicaklik zamanla degismez)

d) Temperature varies randomly (Sicaklik rastgele degisir)

50. Find the temperature at x=0.02 m in awall with T, =100°C atx=0and T, =50°C at x =
0.05 m, assuming linear temperature distribution. (x=0'da T, = 100°C ve x =0.05 m'de T,
=50°C olan duvarda, lineer sicaklik dagilimi varsayarak x = 0.02 m'deki sicakligi bulun.)

A) 80°C
B) 85°C
C) 75°C
D) 90°C

51. A composite wall consists of 10 cm brick (k, = 0.7 W/m-K) and 5 cm insulation (k, =
0.04 W/m-K). If the inner surface is at 800°C and outer surface at 30°C, what is the
interface temperature? (Bilesik duvar 10 cm tugla (k, = 0.7 W/m-K) ve 5 cm yalitimdan (k,
= 0.04 W/m-K) olusmaktadir. i¢ yiizey 800°C ve dis ylizey 30°C ise ara yiizey sicakligl
nedir?)

a) 36°C
b) 458°C
c) 721°C
d) 522°C



52. Which material property is most important for thermal insulation? (Isil yalitim igin
hangi malzeme 6zelligi en 6nemlidir?)

a) High thermal conductivity (Yuksek isil iletkenlik)
b) Low thermal conductivity (Dusuk isil iletkenlik)
c) High density (Yuksek yogunluk)

d) High specific heat (Yuksek 6zgul i1s1)

53. For a cylindrical pipe with inner radius 5 cm, outer radius 8cm, k=45W/m-K,L=2 m,
inner temperature 150°C, and outer temperature 50°C, what is the heat transfer rate? (ig
yaricapi 5 cm, dis yaricapi 8 cm, k =45 W/m-K, L = 2 m, i¢ sicaklik 150°C ve dig sicaklik
50°C olan silindirik boru i¢in i1sI transfer hizi nedir?)

a) 285 kW
b) 324 kW
c) 120 kW
d) 212 kW

54. The critical radius of insulation for a cylinder occurs when: (Silindir igin kritik yalitim
yarigapi ne zaman olugur?)

a)r=k/h
b) r=h/k

c) r=+/(k/h)
d) r =+ (h/k)

55. For steady heat conduction in a sphere with uniform heat generation, the temperature
profile is: (Duzgun 1si Uretimi olan kurede kararli 1si iletimi i¢in sicaklik profili:)

a) Linear (Dogrusal)

b) Parabolic (Parabolik)
c) Cubic (Kubik)

d) Exponential (Ustel)

56. The thermal diffusivity a has units of: (Isil yayinim a'nin birimi:)

a) m*/s
b) m/s*
c) kg/m®
d) J/kg-K



57. For a plane wall with convection on both sides, the total thermal resistance includes:
(Her iki tarafinda taginim olan duz duvar icin toplam isil direng¢ sunlari igerir:)

a) Only conduction resistance (Sadece iletim direnci)

b) Only convection resistances (Sadece tasinim direncleri)

c) Conduction and convection resistances (iletim ve tasinim direncleri)
d) Radiation resistance only (Sadece i1sinim direnci)

58. A steel rod (k = 50 W/m-K) with diameter 2 cm and length 50 cm connects two heat
reservoirs at 200°C and 100°C. What is the heat transfer rate? (Cap! 2 cm ve uzunlugu 50
cmolan gelik cubuk (k=50 W/m-K) 200°C ve 100°C'deki iki 1si rezervuarini baglamaktadir.
Isi transfer hizi nedir?)

59. A copper block initially at 200°C is suddenly exposed to air at 25°C with h = 100
W/m?-K. Using lumped analysis, what is the temperature after 60 seconds? (Baslangicta
200°C'deki bakir blok aniden h = 100 W/m?-K olan 25°C havaya maruz kalir. Yigilmis analiz
kullanarak 60 saniye sonra sicaklik nedir?) [Given: p = 8900 kg/m3, c =380 J/kg-K, V/As =
0.01 m]

a) 172°C
b) 148°C
c) 132°C
d) 118°C

60. Find the overall heat transfer coefficient for a wall with: h, =50 W/m?-K (inside), wall
thermal resistance 0.05 m?-K/W, h, =20 W/m?-K (outside). (ic konveksiyon katsayisi h, =
50 W/m?-K, duvar termal direnci 0.05 m*-K/W, dis konveksiyon katsayisi h, = 20 W/m?-K
olan duvar icin toplam isi transfer katsayisini bulun.)

a) 12.5 W/m*-K
b) 10.0 W/m?-K
c) 15.4 W/m?-K
d) 8.7 W/m?.K



61. Which boundary condition represents a perfectly insulated surface? (Hangi sinir
kosulu mukemmel yalitilmig ylzeyi temsil eder?)

A) T = constant (T = sabit)
B)oT/on=0

C)g=hT

D) g = constant (q = sabit)

62. The one-term approximation in transient conduction is valid when: (Gegici iletimdeki
tek terimli yaklagim ne zaman gecerlidir?)

a)Fo<0.2
b) Fo>0.2
c) Bi<0.1
d)Bi>0.1

63. For a plane wall of thickness 2L, the characteristic length used in Biot number is:
(Kalinuig1 2L olan diiz duvar igin Biot sayisinda kullanilan karakteristik uzunluk:)
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64. In transient heat conduction, what does the Fourier number represent? (Gegici Isi
iletiminde Fourier sayisiI neyi temsil eder?)

a) Dimensionless time (Boyutsuz zaman)

b) Dimensionless temperature (Boyutsuz sicaklik)
c) Dimensionless length (Boyutsuz uzunluk)

d) Dimensionless heat flux (Boyutsuz i1si akisi)

65. A rectangular fin has base area A, = 0.001 m2, perimeter P=0.1 m, lengthL=0.05m,
k =200 W/m-K, h = 50 W/m?-K. What is the fin efficiency if mL = 0.57 (Dikddrtgen kanat
taban alani A, = 0.001 m?, cevre P = 0.1 m, uzunluk L = 0.05 m, k = 200 W/m-K, h = 50
W/m?-K'dir. mL = 0.5 ise kanat verimi nedir?)

tanh(mZL)
mL



66. Calculate the temperature at radius 0.03 m in a solid cylinder with radius 0.05 m,
uniform heat generation 10° W/m?, k = 50 W/m-K, and surface temperature 80°C. (Yaricap
0.05 m, uniform 1si Uretimi 10° W/m3, k=50W/m-Kve yuzey sicakligi 80°C olan kati silindir
icinde 0.03 m yarigcaptaki sicakligi hesaplayin.)

A) 88°C
B) 92°C
C) 85°C
D) 95°C

67. Fin effectiveness is defined as: (Kanat etkinligi soyle tanimlanir:)

a) Heat transfer with fin / Heat transfer without fin (Kanatli 1s1 transferi / Kanatsiz isi
transferi)

b) Heat transfer without fin / Heat transfer with fin (Kanatsiz 1si1 transferi / Kanatli isi
transferi)

c) Fin temperature / Base temperature (Kanat sicakligl / Taban sicakligr)

d) Base temperature / Ambient temperature (Taban sicakligi / Ortam sicakligi)

68. For an insulated tip fin, the boundary condition at the tip is: (Yalitilmis uglu kanat icin
uctaki sinir kosulu:)

a)T=Too

b) T=Tb
c)dT/dx=0

d) g = hA(T - Too)

69. A composite wall consists of three layers in series. If the thermal resistances are R, =
0.01 K/W, R, =0.05 K/W, R; = 0.02 K/W, and overall temperature difference is 160°C, find
heat transfer rate. (Seri U¢ tabakadan olusan kompozit duvar. Termal direngler R, = 0.01
K/W, R, = 0.05 K/W, R; = 0.02 K/W ve toplam sicaklik farki 160°C ise, 1si transfer hizini
bulun.)

a) 2000 W
b) 1500 W
c) 2500 W
d) 1800 W

70. Afin array has 10 fins, each transferring 50 W. What is the fin array heat transfer rate?
(Kanat dizisi her biri 50 W transfer eden 10 kanattan olusmaktadir. Kanat dizisi 1s1 transfer
hizi nedir?)

a)50wW
b) 250 W
c) 500 W
d) 1000 W



71. For three thermal resistances in parallel, if R, = 2 K/W, R, = 3 K/W, R; = 6 K/W, the
equivalent resistance is: (Paralel U¢ i1sil direncg igin R; = 2 K/W, R, = 3 K/W, R; = 6 K/W ise
esdeger direng:)

a) 0.5 K/W
b) 1.0 K/W
c) 1.5 K/W
d) 2.0 K/W

72. In a thermal resistance network, nodes represent: (Isil direng aginda dugumler sunu
temsil eder:)

a) Heat transfer rates (Isi transfer hizlar)
b) Temperatures (Sicakliklar)

c) Thermal resistances (Isil direncler)

d) Heat fluxes (Is1 akilari)

73. The contact resistance between two surfaces depends on: (iki ylizey arasindaki temas
direnci suna baglidir:)

a) Surface roughness (Ylzey puruzliligi)

b) Contact pressure (Temas basinci)

c) Interfacial material (Ara ylzey malzemesi)
d) All of the above (Yukaridakilerin hepsi)

74. For a composite cylindrical wall with two layers, the interface temperature is closer
to: (iki katmanli bilesik silindirik duvar icin ara ylzey sicakligi suna daha yakindir:)

a) Inner surface temperature (ig yiizey sicaklig))

b) Outer surface temperature (Dis yuzey sicakligl)

c) Average temperature (Ortalama sicaklik)

d) Temperature of the layer with higher thermal resistance (Daha yuksek isil dirence sahip
katmanin sicaklig)

75. A lumped system has mass 2 kg, specific heat 500 J/kg-K, surface area 0.5 m?, and
convection coefficient 20 W/m?-K. Calculate the time constant. (Yigilmis sistem: kiitle 2
kg, 6zgll 1s1 500 J/kg-K, yiizey alani 0.5 m?, konveksiyon katsayisi 20 W/m?-K. Zaman
sabitini hesaplayin.)



76. What is the main assumption in lumped system analysis? (Yigilmis sistem analizinde
temel varsayim nedir?)

A) Temperature varies with position (Sicaklik konumla degisir)

B) Temperature is uniform throughout the body (Sicaklik cisim boyunca uniformdur)
C) Heat generation exists (Isi Gretimi vardir)

D) Steady-state conditions (Kararli durum kosullari)

77. A nuclear fuel rod generates heat at ¢ = 10® W/m®. If the rod radius is 5 mm and k = 30
W/m-K, what is the temperature rise from surface to center? (Nikleer yakit cubugu g = 10°
W/m?isi Uretir. Cubukyarigcapi 5 mm ve k=30 W/m-K ise yuzeyden merkeze sicaklik artisi
nedir?)

a) 10.4°C
b) 20.8°C
c) 31.2°C
d) 41.7°C

78. A sphere with radius 0.02 m, k = 50 W/m-K, a = 1.5x10~> m°/s is suddenly exposed to
convection with h = 100 W/m?*K. Calculate the Biot number. (Yaricap 0.02 m, k = 50
W/m-K, a=1.5x10"°> m?/s olan kiire aniden h = 100 W/m?K konveksiyona maruz kalir. Biot
sayisini hesaplayin.)

79. What does the dimensionless temperature 6 represent in transient heat conduction?
(Gecici sl iletiminde boyutsuz sicaklik 8 neyi temsil eder?)

a) (T - To)/(Ti - Ty)
b) (T - Too)/(Ti - Too)
c) T/Ti

d) (T - Ti)/Teo

80. For a sphere with internal heat generation, the maximum temperature occurs at: (I¢
IsI Uretimi olan kire icin maksimum sicaklik surada olusur:)

a) r=0 (center) (r =0 (merkez))
b)r=R/2

c) r=R (surface) (r =R (yuzey))
d) r=2R/3



81. For two-dimensional steady heat conduction without heat generation, the governing
equation is: (Isi1 Uretimi olmayan iki boyutlu kararli 1si iletimi i¢in temel denklem:)

a) 8°T/9x% + d°T/day* =0

b) 8%T/0x* + &°T/dy” = ¢/k

c) 9T/t = a(d°T/ax> + &°T/dy?)
d)VT=0

82. Calculate the time required for the centerline temperature of a long cylinder (radius
0.05 m, a = 1x107° m?/s) to reach 100°C if initially at 200°C and exposed to 25°C
environment with h = 500 W/m?-K, k = 20 W/m-K. (Yaricap 0.05 m, a = 1x10™® m%/s olan
uzun silindir icin merkez cizgisi sicakliginin 100°C'ye ulagmasi i¢in gereken zamani
hesaplayin. Baslangic 200°C, ortam 25°C, h = 500 W/m?-K, k = 20 W/m-K.)

A) 3456 s
B)4125s
C) 2890 s
D) 5234 s

83. For a plane wall with thickness 2L, if the characteristic length is L, and Fo = 0.5, Bi =
0.1, find the centerline temperature ratio (T-Too)/(Ti-Teo). (Kalinlik 2L olan dtuzlem duvarigin
karakteristik uzunluk L ise ve Fo = 0.5, Bi = 0.1 icin merkez ¢izgisi sicaklik oranini (T-Too)/(Ti-
Too) bulun.)

84. In cylindrical coordinates, the heat conduction equation includes terms with:
(Silindirik koordinatlarda isi iletim denklemi su terimlerle icerir:)

a) 1/rand 1/r? (1/rve ‘I/r2)

b) Only 1/r (Sadece 1/r)

c) Only 1/r* (Sadece 1/r°)

d) Neither 1/r nor 1/r* (Ne 1/r ne de 1/r°)

85. For spherical coordinates, the angular terms in the heat equation depend on: (Kiresel
koordinatlar icin 1si denklemindeki agisal terimler suna baglidir:)

a) 6 only (Sadece 6)

b) ¢ only (Sadece ¢)

c) Both8and ¢ (Hem 6 hem ¢)
d) Neither 8 nor ¢ (Ne 6 ne de ¢)



86. Calculate the total energy removed from a sphere (radius 0.03 m, density 8000 kg/m3,
cp =500 J/kg-K) when temperature drops from 400°C to 100°C. (Yarigap 0.03 m, yogunluk
8000 kg/m®, cp = 500 J/kg-K olan kiireden sicaklik 400°C'den 100°C'ye distiigiinde
cikarilan toplam enerjiyi hesaplayin.)

A)135.7 kJ
B) 158.2 kJ
C)113.4 kJ
D) 182.6 kJ

87. For a lumped system with time constant Tt = 200 s, calculate the time required for
temperature to change by 90% of the initial temperature difference. (Zaman sabiti Tt =200
s olan yigilmis sistem icin sicakligin baslangi¢ sicaklik farkinin %90' kadar degismesiicin
gereken zamani hesaplayin.)

A) 460 s
B)520 s
C)380s
D) 600 s

88. What is the Nusselt number? (Nusselt sayisi nedir?)

A) Dimensionless temperature (Boyutsuz sicaklik)
B) Dimensionless heat transfer coefficient (Boyutsuz isi transfer katsayisi)
C

) Dimensionless velocity (Boyutsuz hiz)
D) Dimensionless pressure (Boyutsuz basing)

89. Air at 25°C with thermal conductivity k = 0.026 W/m-K flows over a cylinder with
diameter 0.05 m. If Nu = 75, find convection coefficient. (k = 0.026 W/m-K termal
iletkenlige sahip 25°C hava, cap 0.05 m olan silindir tzerinde akar. Nu = 75 ise,
konveksiyon katsayisini bulun.)

A) 39 W/m?-K
B) 42 W/m?*K
C) 35 W/m?*K
D) 47 W/m?-K

90. What is the main difference between forced and natural convection? (Zorlanmis ve
dogal konveksiyon arasindaki temel fark nedir?)

A) Direction of heat transfer (Isi transfer yonu)

B) Driving force for fluid motion (Akiskan hareketiicin itici kuvvet)
C) Type of fluid used (Kullanilan akiskan taru)

D) Temperature range (Sicaklik araligi)



91. A fin with rectangular cross-section: width 0.05 m, thickness 0.002 m, length 0.1 m, k
=200 W/m-K, h = 25 W/m?.K. Calculate the fin parameter m. (Dikdortgen kesitli kanat:
geniglik 0.05 m, kalinlik 0.002 m, uzunluk 0.1 m, k = 200 W/m-K, h = 25 W/m?-K. Kanat
parametresi m'yi hesaplayin.)

A)25m™

B)35.4m™
C)11.4m™
D)50m™

92. A composite wall has brick (10 cm, k, = 0.7 W/m-K), air gap (2 cm, k, = 0.025 W/m-K),
and concrete (15 cm, k; = 1.4 W/m-K). For AT = 30°C, what is the heat flux? (Bilesik duvar
tugla (10 cm, k, = 0.7 W/m-K), hava boslugu (2 cm, k, =0.025 W/m-K) ve betondan (15 cm,
k; =1.4 W/m-K) olusmaktadir. AT = 30°C icin i1sI akisi nedir?)

a) 25.6 W/m?
b) 28.3 W/m?
c) 31.2 W/m?
d) 34.8 W/m?*

93. A steel pipe (inner radius 5 cm, outer radius 7 cm, k = 50 W/m-K) carries hot fluid. If
insulation (k = 0.05 W/m-K) is added to outer radius 12 cm, what is the percentage
reduction in heat loss? (Celik boru (i¢ yaricap 5 cm, dis yaricap 7 cm, k = 50 W/m-K) sicak
akigkan tasimaktadir. Dis yaricap 12 cm'ye yaltim (k = 0.05 W/m-K) eklenirse 1si
kaybindaki ylizde azalma nedir?)

a) 85%
b) 90%
c) 95%
d) 98%

94. A copper sphere (radius 3 cm, k =400 W/m-K, p = 8900 kg/ms, ¢ = 380 J/kg:-K) initially
at 300°C is quenched in water at 20°C with h = 5000 W/m?-K. What is the temperature
after 10 seconds? (Yarigapi 3 cm olan bakir kure (k =400 W/m-K, p = 8900 kg/ms, c =380
J/kg-K) baslangicta 300°C'de iken h = 5000 W/m?K olan 20°C suda soéndurilir. 10 saniye
sonra sicaklik nedir?)



95. A composite cylindrical wall consists of an inner steel layer (r,=5cm, r,=7cm, k, =
45 W/m-K) and outer insulation layer (r; = 12 cm, k, = 0.08 W/m-K). For inner surface
temperature T, = 200°C and outer surface temperature T, = 40°C, what is the interface
temperature T,? (Bilesik silindirik duvar i¢ ¢elik katman (r,=5cm, r,=7 cm, k; =45 W/m-K)
ve dis yalitim katmanindan (r, = 12 cm, k, = 0.08 W/m-K) olusmaktadir. i¢ ylizey sicaklig
T, =200°C ve dig yuzey sicakligl T, = 40°C icin ara yuzey sicaklig T, nedir?)

a) 185°C
b) 192°C
c) 198°C
d) 175°C

96. A steel ball bearing (k = 50 W/m-K, p = 7800 kg/m°, ¢ = 460 J/kg-K, diameter = 20 mm)
is initially at 80°C and suddenly immersed in oil at 20°C with h = 400 W/m?-K. Using
lumped system analysis, what is the time required for the ball to cool to 30°C? (Celik
rulman bilyesi (k = 50 W/m-K, p = 7800 kg/m?®, ¢ = 460 J/kg-K, ¢ap = 20 mm) baslangicta
80°C'de iken aniden h = 400 W/m?-K olan 20°C yaga daldirilir. Yigilmis sistem analizi
kullanarak bilyenin 30°C'ye sogumasi icin gereken zamani bulunuz.)

97. Arectangular fin with base thickness t = 3 mm, width w =40 mm, length L =60 mm, k
= 150 W/m-K is exposed to air with h = 75 W/m?-K. If the base temperature is 120°C and
ambient temperature is 25°C, calculate the heat transfer from the fin assuming insulated
tip condition. (Taban kalinligi t = 3 mm, genislik w = 40 mm, uzunluk L = 60 mm, k=150
W/m-K olan dikdortgen kanat h = 75 W/m?-K olan havaya maruz kalmaktadir. Taban
sicakligi 120°C ve ortam sicakligl 25°C ise yalitilmis u¢ kosulunu varsayarak kanattan isi
transferini hesaplayiniz.)

a)18.2W
b) 22.4 W
c)26.2W
d)31.5W
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Transient temperature and heat transfer charts for a long cylinder of radius r, initially at a uniform temperature T,
subjected to convection from all sides to an environment at temperature T, with a convection coefficient of i
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FIGURE 4-17

{c) Heat transfer.
From H. Greber et al

Transient temperature and heat transfer charts for a plane wall of thickness 21 initially at a uniform temperature T
subjected to convection from both sides to an environment at temperature T, with a convection coefficient of h.



