
Problem Set #2 
Solutions 

 

1. Using %I, calculation for intermediate value (USEPA Method 5, Eq. 5-8) 

%𝐼 = 100
ೞ்௏೘(ೞ೟೏)௉ೞ೟೏

்ೞ೟೏௩ೞ௉ೞఏ଺଴஺೙(ଵି஻ೢೞ)
    

 

%𝐼 = 100
(460 + 296)(38.8)(29.92)

(460 + 68)(49.8)(30.3 +
(−0.25)

13.6
)(60)(60) ቈ𝜋 ൬

(0.248)
2(12)

൰
ଶ

቉ (1 − 0.065)

 

 

%𝐼 = 100
(756)(38.8)(29.92)

(528)(49.8)(30.28)(60)(60)(3.142)(1.0678𝑥10ିସ)(0.935)
 

 
%𝐼 = 96.4% 
 

2. From the first problem: 
 

%𝐼 = 97.5% 
(0.935)

(1 − 0.073)
 

 

%𝐼 = 97.5
0.935

0.927
 

 
%𝐼 = 97.2% 
 

3. Using %I, calculation for final: (USEPA Method 5, Eq. 5-7) 
 

%𝐼 = 100

𝑇௦ ቈ𝑉௟௖𝐾ସ + ቀ
𝑉௠𝛾
𝑇௠

ቁ ቆ𝑃஻஺ோ + ቀ
∆𝐻

13.6
ቁቇ቉

60𝜃𝑣௦𝑃௦𝐴௡
 

 

%𝐼 = 100
(460 + 300) ൤100(0.002669) + ൬

(40)(1)
(460 + 70)

൰൨ ቂ30.26 +
1.5

13.6
ቃ

(60)(60)(50) ቀ30.26 +
0.2

13.6
ቁ 𝜋 ൬

0.25
(2)(12)

൰
ଶ  

 

%𝐼 = 100
(760)(2.559

1857.35
 

 
%𝐼 = 104.7% 



 
 
 
 

4. Stack Moisture: 
 

𝑉௪௖(௦௧ௗ) =  
൫𝑉௙ − 𝑉௜൯

𝑃௦௧ௗ𝑀௪
𝜌௪𝑅𝑇௦௧ௗ  

 

𝑉௪௖(௦௧ௗ) =
(125)

(29.92)(18)
(0.002201)(21.85)(460 + 68) 

 
𝑉௪௖(௦௧ௗ) = 5.8936 𝑓𝑡ଷ 
 

𝑉௪௦௚(௦௧ௗ) =  
൫𝑊௙ − 𝑊௜൯𝑅𝑇௦௧ௗ

𝑃௦௧ௗ𝑀௪𝐾ଶ
 

 

𝑉௪௦௚(௦௧ௗ) =
(20.6)(21.85)(460 + 68)

(29.92)(18)(453.6)
 

 
𝑉௪௦௚(௦௧ௗ) = 0.97285 𝑓𝑡ଷ 
 

𝑉௠(௦௧ௗ) = 𝑉௠𝑌 ൤
𝑃௠𝑇௦௧ௗ

𝑃௦௧ௗ𝑇௠
൨ 

 

𝑉௠(௦௧ௗ) = (45)(1) ൬
(30.25)(460 + 68)

(29.92)(460 + 90)
൰ 

  
𝑉௠(௦௧ௗ) = 43.6747 𝑓𝑡ଷ 
 

𝐵௪௦ =
𝑉௪௖(௦௧ௗ) + 𝑉௪௦௚(௦௧ௗ)

𝑉௠(௦௧ௗ) + 𝑉௪௖(௦௧ௗ) + 𝑉௪௦௚(௦௧ௗ)
 

 

𝐵௪௦ =  
(5.8936) + (0.97285)

(43.6747) + (5.8936) + (0.97285)
 

 
𝐵௪௦ =13.58% 

⍴w (Rho) = Density of water = 1 g/ml 
Convert to lbs (454g/lb) 

1/454 = 0.002201 

R = Ideal gas constant 


