
Pasted from <http://www.mdme.info/MEMmods/MEM23041A/thermo/gases.html> 

p1 = (26+101.32) * 1000 = 127320  Pa
V 1= 4.5 m3
m = ?
R = ?
T1 = 124 +273.15 = 397.15 K

V2 = (127320 *4.5*(273.15+20))/(397.15*101.3*1000)
   = 4.1748 m3

  

p = (1.12*1000+101.3)*1000
   = 1221300 Pa
T = 22 + 273.15 = 295.15 K
V = (3.1416*0.356^2/4)*2.4
   = 0.2389 m3
R = 287 J/kgK
m ?

m = (1221300 *0.2389)/(287*295.15) = 3.4444 kg
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p = ?
V = (3.1416*0.28^2/4)*1.639 = 0.1009 m3
m = 0.25 kg
T = 16 + 273.15 = 289.15 K
R = 260 J/kgK

p = (0.25*260*289.15)/0.1009 
    = 186,271 Pa
    = 186.3 kPa
P (gauge) = 186.3 - 101.3 = 85.0 kPa

T = 289.15 K
m?
V = 0.1009 m3
R = 260 J/kgK
p = (879 +101.3)*1000 = 980300  Pa

m2 = (980300*0.1009)/(260*289.15) = 1.3157 
Extra mass:  m2 - m1 = 1.3157 - 0.25 = 1.0657 kg
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T1 = 18 + 273.15 = 291.15 K
H = 878 / 1000 = 0.878 m
Radius = 610/1000/2 = 0.305 m
Area = 3.1416 * 0.305^2 = 0.2922 m2
Vol = 0.2922*0.878 = 0.2566 m3
Piston Mass = 16.7 kg
Pressure = (16.7*9.81)/0.2922 = 560.6674 Pa (g)
p = 101300+560.7 = 101860.7 Pa (abs)

R = 287 J/kgK
m = (101860.7*0.2566) / (287*291.15) = 0.3128 kg

Expands = 422/1000 = 0.422 m
T?
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Change in Vol =  0.2922*0.422 = 0.1233 m3
V2 = V1 + dV = 0.2566 + 0.1233 = 0.3799 m3
T2 = 0.3799 * 291.15/ 0.2566 = 431.0518 K
T2 = 431.0518 - 273.15 = 157.9018  Celcius

Q = 0.3128 *1005*(431.05-291.15) = 43979.52 J

Q = 0.3128 * 718 * (431.05-291.15) = 31420.2 J

W = 101860.7 * 0.1233 = 12559.4243 J

W = (16.7*9.81)*0.422 = 69.1350 
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