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CHAPTER 1 
 

1.1 14.5 W/m2, 58 W 
1.3 2667 W 
1.4 4312 W, $8.28/d 
1.5 –4.35 °C/m   
1.6 0.10 W/m⋅K  
1.7 8400 W 
1.8 (a) 18.5 × 10-6  
1.9 19,600 W, 120 W  
1.10 54 mm 
1.12 16.6 W/m2, 35.9 W  
1.13 375 mm  
1.15 110.40°C, 110.24°C  
1.16 1.1°C  
1.18 1400 W/m2, 18,000 W/m2 
1.19 (a) 22.0 W/m2⋅K; (b) 22.12, 0.6  
1.20 20 W/m2, 20 W/m2, –20 W/m2 
1.21 4570 W/m2⋅K, 65 W/m2⋅K  
1.22 6.3 W/m2⋅K  
1.23 102.5°C  
1.24 51.8°C, 3203°C  
1.25 6.3 m/s  
1.26 0.35 W, 5.25 W  
1.27 15 mW  
1.28 (a) 18,405 W; (b) $12,900  
1.30 254.7 K  
1.31 4.3 W 
1.32 0.42, 264 W 
1.33 (a) 0.32 W/m2⋅K, 0.32 W/m2⋅K, 2.1 W/m2⋅K 
1.34 (a) 8.1 W; (b) 0.23 kg/h  
1.35 (a) 0, 144 W, 144 W, 0; 0, 144 W, 144 W, 0; (b) 2.04×105 W/m3; (c) 39.0 W/m2⋅K 
1.36 (a) 4.86 MW; (b) 9.22 kW; (c) 4.87 MW; (d) 4.87 MW 
1.37 (a) 300°C; (b) 3.89 MW; (c) 3.19 kW; (d) 3.89 MW 
1.39 2.41, 312 W, 1.25, 600 W 
1.40 (a) 0.223 W; (b) 3.44 W  
1.41 100°C  



1.42 (a) 643 W; (b) 175 h 
1.43 512°C, 518°C 
1.45 (a) 0.052°C/s; (b) 48.4°C  
1.46 375 W, 1.8 × 10-4 W, 0.065 W 
1.47 300 J, 1800 J, 9000 J 
1.48 6380 kWh, $1150 or $383  
1.49 (a) 1.41×10-3 kg/s  
1.51 (a) 4180 s; (b) 319 K, 359 K; (c) 830 K  
1.52 (a) 0.0181 m3/s, 4.7 m/s; (b) 5.97 W  
1.53  840 kW  
1.54 2360 W/m2, 6100 W/m2 
1.55 (a) 32.5 kW/m2, 126 kW/m2, 17.6 K/s, 68.6 K/s  
1.57 (a) 104 K/s; (b) 1251 K  
1.58 (b) 383°C 
1.59 63 kg/s 
1.61 (a) 700 A  
1.62 132 J/kg⋅K  
1.63 $0.0032/day 
1.64 (a) –0.084 K/s; (b) 439 K  
1.65 3.2 h  
1.66 (a) 60.6×10-3 kg/s⋅m2, 121 g/m2; (b) 32.3×10-3 kg/s⋅m2  
1.67 (a) 1010 W; (b) 1310 W 
1.69 49°C  
1.70 (a) 7.13×10-3 m3/s; (b) 70°C  
1.71 (a) 47.0°C or 39.9°C  
1.72 (a) 86.7°C; (b) 47°C  
1.73 (a) –0.044 K/s; (b) 230 W, 230 W 
1.74 (a) 26°C; (b) 4.0 × 10-5  ℓ/s 
1.75 12.2 W/m2⋅K, 12.2 W/m2⋅°C 
1.76 (a) 600 K  
1.77 375 W/m2⋅K  
1.78 (a) 5500 W/m2; (b) 87.8°C  
1.79 (a) 5268 W; (b) 41°C  
1.81 345°C  
1.82 (a) 84°C  
1.83 (a) 190.6 W  
1.84 (a) 153°C; (b) 16 W/m2⋅K  
1.85 (a) 386 W/m2; (b) 27.7°C; (c) 55%  
 

CHAPTER 2 
 

2.10 50 W/m⋅K, 5 W/m2⋅K  
2.11 (a) –280 K/m, 14.0 kW/m2; (b) 80 K/m, –4.0 kW/m2; (c) 110°C, –8.0 kW/m2; (d) 60°C, 4.0  
kW/m2; (e) –20°C, –10.0 kW/m2  
2.12 (a) 2000 K/m, –200 kW/m2; (b) –2000 K/m, 200 kW/m2; (c) 2000 K/m, –200 kW/m2 
2.14 0, 60 K/m  



2.15 14.85 K/m 
2.17 (a) 15.0 W/m⋅K, 400 K; (b) 70.0 W/m⋅K, 380 K  
2.18 (b) 5.9 × 10-3 W/m⋅K, (c) 0.74 × 10-3 °C, (d) 25.02°C  
2.19 1010 W, $1050; 151 W, $157; 10.1 W, $10 
2.22 0.025 W/m⋅K, 0.173 W/m⋅K, 0.0158 W/m⋅K 
2.23 765 J/kg⋅K, 36.0 W/m⋅K 
2.25 1490 W/m2  
2.28 (a) 0, 0.98×105 W/m; (b) 56.8 K/s  
2.30 (a) 2×105 W/m3; (b) 0, 10,000 W/m2 
2.31 (a) 200 W/m2, 182 W/m2, 18 W/m2; (b) 4.3 W/m2⋅K  
2.32 (b) 2×105 W/m3; (c) –2950 W/m2, 5050 W/m2; (d) 51 W/m2⋅K, 101 W/m2⋅K; (f) –2×105  
W/m3; (g) 20°C, 4.94×106 J/m2  
2.34 (a) 106 W/m3; (b) 120°C, 104 K/m, –105 K/m2; (c) 220°C, 104 K/m, –105 K/m2; (d) 220°C, 
2×104 K/m, –2×105 K/m2 
2.49 (a) 0.20 m; (b) 0; (c) –4608 W/m2, –144,765 W; (d) 24,000 W/m2, –24,000 W/m2, 72,380 
W, –72,380 W  
2.50  (d) 133°C, 122°C, 133.1°C  
2.52 (d) 94.3°C, 52.5°C 
2.53 (a) 25°C, 35°C; (b) 50°C, 30°C; (c) 86.1°C  
2.56 (c) 18.0 kW/m2, –360 K/m; (d) 8.73×106 J/m2; (e) 8.73×106 J/m2 

2.65 (a) 1.8×106 W/m3; (c) 1.8×105 W/m2; (d) 7.77×107 J/m2 
2.68 (b) 3.18×108 W/m3, 1.59×105 W/m2 
 

CHAPTER 3 
 
3.2 32 mm, $1920/yr 
3.3 (a) 7.7°C, 4.9°C  
3.4 (a) 1270 W/m2 
3.5 85.7 W/m2, 31 W/m2 
3.6 (b) 2830 W/m2 
3.7 14.1 W/m2 
3.8 1.31 mm from bottom 
3.9 (a) 996 W/m2⋅K, 0.40%; (b) 14.5 W/m2⋅K, 37.9%  
3.10 (a) 0.553; (b) 22.1°C, 10.8°C; (c) –56.3°C  
3.11 3113 W/m⋅K 
3.12 (a) 29.4 W  
3.13 (b) 4.21 kW; (c) 0.6%  
3.14 1.30 × 108 J 
3.15 0.185 K/W  
3.16 0.189 K/W 
3.17 85.6 W/m2, 102 W/m2 
3.18 1.53 W/m⋅K  
3.19 (b) 86 mm  
3.20 333 W, 121 W 
3.21 2.13  


