
Solution 1.27 
 
If ideal, the calculated gas constant would, from Table A.4, be about 461 m2/(s2∙K).  Try this for 
the first value, at T = 500ºF = 960ºR.  Change to SI units, using the inside front cover 
conversions: 

T = 500ºF = 960ºR ÷ 1.8  = 533 K;     p = 45(101,350 Pa)  =  4561 kPa 
v = 0.7014 ft3/lbm ÷ 16.019  = 0.0438 m3/kg 

𝑝𝑝 𝑣𝑣 = 𝑅𝑅 𝑇𝑇 , or:  𝑅𝑅 =  
𝑝𝑝 𝑣𝑣
𝑇𝑇

=  
(4.561𝐸𝐸6 𝑃𝑃𝑃𝑃)(0.0438 𝑚𝑚3/𝑘𝑘𝑘𝑘)

533 𝐾𝐾
  =   374 

𝑚𝑚2

𝑠𝑠2∙𝐾𝐾
  

 
This is about 19% lower than the recommended value of  Rsteam  =  461 m2/(s2∙K).  Continue by 
filling out the rest of the table: 
 

T, ºF 500 600 700 800 900 
R, m2/(s2∙K) 374 409 427 437 443 

 
These are all low, with an average of 418, nine per cent low.   The temperature is too low and the 
pressure too high.  We are too near the saturation line for the ideal gas law to be accurate. 
 

Copyright © McGraw-Hill Education.  This is proprietary material solely for authorized instructor use. Not 
authorized for sale or distribution in any manner.  This document may not be copied, scanned, duplicated, 
forwarded, distributed, or posted on a website, in whole or part. 
 


