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1. 

) 

i l l~lias Ibrahim engc.igccl in an early morning jogging L '{Crcisc when the temperature o(the 

l·nvironmcnt \V8s 2~-; °C c.1l cl low relative humidity. 1' ltcr about 2 mins orjogging, .he 

h1.:gc1 11 to S\Vcctt J'lrn l'usc l y and ldt cooler. 
· (6 marks) 

(n) l ::xpl;:1i11 \.Vhy wns he pbrspiring so prol'usl ly? 
(b) Discuss the energy ¢xchangc ·occurrcn,.: cs laking 

cn v1ru11rncnt . 

place bclwccn Elias' . body and the 
(6 marks) 

i 1· l ·\ t · · I I J · l 1· 'JO I I I co 11cl1.1cl1· v ·1ty or 0.0'1· W/m. °C · f\l a 1 ccr am nwt cnn 1as n t 11 c (n~ss o ., c 111 anc a l 1cnna 
· J · \ 1 · 1~1·0111 tl1e !cit face , is 'r = J)UrllCU c1r instant in · time , the tcfnpcralurc di stance with X, l 1C C. ]Stance 

1:iOx L - 30x. where .\' is in meters. 

(a) Calrnlatc the heat Jlow rates al x = 0 a11(1 x = 30cm. 

(b) Is the sn lid heating up or coo ling clown? 

(8 marks) 

i l lk n1. and Daniel bought two masted plantains "boli·.- with OD of 25 cm on their way to 

Umotosho pmvcr plant, Okitipupr Benz' s and Dani L· l's "boli" respectively, had a thermal 
·l induc1i v ity u1· 0. 1 3 l!l/ /m. C Cl$ % mbi sture conten t) and 0.11·5 W /m C (57% moisture conterit). The 

in ner C() rc 01· the ' 'boli ' ' , ,:vi th an \D or 0.2 cm , was al a temperature of 65 °C. The snacks lost heat by 

Cree convection with h = 2. 1 W /m 2 . °C to the surruundings at 24 °C. 

n. Ca lculate the heat loss pei· metre Cor both Benz' s and Daniel's "boli" (7 marks) 
b. Which one ge ts cooler faster? Explain why, p,:U"ticularly with reference to the 

respective moisture conte.nt'? 

(3 marks) 

· ii) Wh~1t do you undcrsund by thermal contact resistance'? (6 marks) 

I )c1·ive the expressions for thermal · i·csistance clue to convection and conduction based 011 1.hc 
elec trical analogy? 

marks) 

, i l (a ) Consider heat trans for bet vvecn two identical hot solid bodies and the air surrounding 

(4 

them. The first solid is_ bcing(cooled by a fan while the second one is allowed to cool naturally. 

For which solid is the lumped system analysis more likely to be applicable? Why? 

(4 marks) 

(b) In vvhat medium is the lumped system analysis more likely to be applicable: in water or 
in air? Why? ' 

(4 marks) 
1 ii) ro warm up some milk for a baby, a mother pours milk into a thin-walled glass whose 

diameter is 5 cm. The height of the milk in the glass is 7.5 cm. She then places the glass into a large 

pan filled with hot water at 60°C. The milk is stirred constantly, so that its temperature is 
uniform at all times . lf the heat -transfer coefficient between the water and the glass is 120 W/ m 2 

· 

,ic, determine how long it will tc1ke for the milk to warm up from 3°C to 38°C. Take the properties of 

the milk to be the same a·s those of water [The thermal conductivity, density, and spetific heat of the 

milk at 20°C arc k . -0.607 W /n\°C, p = 998 kg/n}, and Cµ = 4.182 kJ/kg.C]. Can the milk in this 

case be treated as a lumped system? Why? 
(12 marks) 
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