
Vaporization and condensation L40 

boiling: means 
vaporizing at boiling point 

evaporating: means 
vaporizing below boiling point 

vaporizing: means 
Change of state: liquid  ® gas 
...........................................
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1.  
 
 
 
 
 
 
 
 
2.  
 
 
 
 
 
 
 
 
 
 
 
3. Water vapor 
 
 
 
4. The less the external pressure is, the lower the boiling point is. 
 
 
 
5. a) 78.3 °C 
 

b) Q = LV · m = 0.840 · 106  · 0.45 kg = 378 kJ 

 
 
 
6. a) �: warming of the solid substance – �: melting – �: warming of the liquid substance – 

    �: Vaporizing – �: warming of the gaseous substance 
 

b) 323 K 
 
c) 423 K 
 

d) Q = 125 kJ – 25 kJ = 100 kJ  

 

    Q = 325 kJ – 175 kJ = 150 kJ  

J
kg

Lf =
Q
m
= 100'000 J

0.30 kg
= 3.3 ⋅105  J

kg

LV =
Q
m
= 150'000 J

0.30 kg
= 5.0 ⋅105  J

kg



KSA, grade 3 L40 vaporization und condensation sgamper 

e) solid state: ∆U = 25 kJ ∆T = 50 °C – (–100 °C) = 150 K 
 

     csolid = 
Qsolid

m	· ∆Tsolid
 = 

25'000 J
0.30 kg	·150 K

 = 560 
J

kg·K
 

 
 
     liquid state: ∆U = 175 kJ – 125 kJ = 50 kJ ∆T = 150 °C – 50 °C = 100 K 
 

     cliquid = 
Qliquid

m	· ∆Tliquid
 = 

50'000 J
0.30 kg	·100 K

 = 1.7 · 103 
J

kg·K
 

 
 
     gaseous state: ∆U = 400 kJ – 325 kJ = 75 kJ ∆T = 250 °C – 150 °C = 100 K 
 

     cgaseous = 
Qgaseous

m	· ∆Tgaseous
 = 

70'000 J
0.30 kg	·100 K

 = 2.5 · 103 
J

kg·K
 

 
 
 

7. a) 100 °C 
 

b) Qwarming = ∆U = c · m  · ∆T = 4182  · 2.50 kg · 81 K = 846'855 J = 847 kJ 

 
c) Qvaporizing = Lv · m = 2'256  · 2.50 kg = 5'640 kJ 

 
d) Qtotal = Qwarming + Qvaporizing = 847 kJ + 5640 kJ = 6'487 kJ 
 

e)  

 
 
 
8.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

  

€ 

J
kg ⋅ K

  

€ 

kJ
kg

    

€ 

t =
W

P
=

6487 kJ

2.0 kW
= 3243 s = 54 min 3s

 
process 

temperature 
(goes up / goes 
down / no change) 

heat 
(gain/loss) 

formula 
(for Q) 

water warms up goes up gain Q = c · m · ∆T 

steam condenses no change loss Q = Lv · m 

     
 

process 
temperature 
(goes up / goes 
down / no change) 

heat 
(gain/loss) 

formula 
(for Q) 

water warms up goes up gain Q = c · m · ∆T 

condensed 
water 
(from steam) 

cools down goes down loss Q = c · m · ∆T 



KSA, grade 3 L40 vaporization und condensation sgamper 

9. a) Qwater = cwater · mwater · ∆Twater = 4'182  · 0.23 kg · (85 °C - 19 °C) = 63'483 J = 63 kJ 

 
b) � Steam condenses to liquid water at 100 °C 
    � Water (from condensed steam) cools down from 100 °C to 85 °C 
 
c) Qwater = Qcondensing + Qcooling (condensed steam) 
 
    Qcondensing = Lv(water) · msteam Qcooling (condensed steam) = cwater · msteam · ∆Tcondensed steam 
 
    Qwater = Lv(water) · msteam + cwater · msteam · ∆Tcondensed steam 
 
    Qwater = msteam ·( Lv(water) + cwater · ∆Tcondensed steam) 
 

    msteam = 
Qwater

Lv(water)	+ cwater	· ΔTcondensed	steam
 = 

63'483 J
2.257· 106 Jkg	+	4'182 J

kg·K· (100 °C–85 °C)
 =  

 
    = 0.0273 kg = 27 g 

 
 
 
10. a) Qevaporating = LV · mevaporated water = 2.256 · 106  · 0.0010 kg = 2'256 J = 2.3 kJ 

 
b) DUwater = Qwater = Qevaporating = 2.3 kJ 

 

c) DTwater = 
∆Uwater

cwater	· mwater
 = 

2'256 J
4'182 J

kg·K	·	0.099 kg
 = 5.4 K J = 21 °C – 5.4 K = 16 °C 

 
 
 
11. The water on the skin evaporates. The heat required for evaporation flows from your skin to the 

droplets of water on your skin. While the internal energy of your skin decreases, the 
temperature drops. If there’s a little bit of wind, evaporation is faster, which results in even more 
cooling. 

J
kg⋅K

J
kg


