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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

Heating and expansion of gases
entropy

Scilab code Exa 1.1 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=280 // l b / i n ˆ2
4 v=2 // f t ˆ3
5 p2=20 // l b / i n ˆ2
6 v2 =18.03 // f t ˆ3
7 //CALCULATIONS
8 W=144*( p1*v-p2*v2)/(1.2 -1) // f t / l b
9 //RESULTS
10 printf( ’ The volume and work done dur ing the

expans i on=% f f t / l b ’ ,W)

Scilab code Exa 1.2 Example 2

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
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3 v=2 // f t ˆ3
4 v2=20 // f t ˆ3
5 p=100000 // f t l b
6 v2 =10.41 // l b / i n ˆ2
7 v3=10 // l b / i n ˆ2
8 p1=1.3 // l b
9 p2=(v2 *199.5) /9.95 // l b / i n ˆ2
10 //CALCULATIONS
11 P=(p2/v3-v2)// l b / i n ˆ2
12 //RESULTS
13 printf( ’ The i n i t i a l a n d f i n a l p r e s s u r e=% f lb / i n ˆ2 ’ ,P

)

Scilab code Exa 1.4 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 Cp=0.24 // l b / i n ˆ2
4 Cv=0.18 // f t ˆ3
5 p1=5 // l b / i n ˆ2
6 T1=20 // Degree C
7 T2=150 // Degree C
8 //CALCULATIONS
9 W=p1*Cp*(T2-T1)//C.H.U
10 H=p1*Cv*(T2-T1)//C.H.U
11 Gamma=Cp/Cv // l b / i n ˆ2
12 //RESULTS
13 printf( ’ the c on s t an t p r e s s u r e=% f C.H.U ’ ,W)
14 printf( ’ the c on s t an t volume the va l u e o f gas=% f l b /

i n ˆ2 ’ ,Gamma)

Scilab code Exa 1.5 Example 4
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1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 Gama =1.33 // f t / l b
4 p=100 // l b / i n ˆ2
5 p1=20 // l b / i n ˆ2
6 v2 =10.05 // f t ˆ3
7 v=3 // f t / l b
8 //CALCULATIONS
9 W=144*(p*v-p1*v2)/0.33 // f t l b

10 //RESULTS
11 printf( ’ The work done=% f f t l b ’ ,W)

Scilab code Exa 1.8 Example 5

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=3.74 // f t / l b
4 p1=2.48 // f t / l b
5 v=5.7 // f t l b
6 Cv=0.21 // f t / l b
7 P=440 // l b / i n ˆ2
8 P1=160 // l b / i n ˆ2
9 P2=14 // l b / i n ˆ2
10 T=25 // deg r e e C
11 T1=100 //F
12 vs=(%pi*(p1)^2/4)*(p/1728) // f t ˆ3
13 vc=5.7 // f t ˆ3
14 v1=4.7 // f t ˆ3
15 v2=vs/v1 // f t ˆ3
16 v3 =0.01273 // f t ˆ3
17 T2=298 //F
18 //CALCULATIONS
19 W=(P2 *144*v3)/(T2*T1)// l b
20 T3=[(P1 *144*1) /(P2 *144*7)*T2]// Degree C
21 T4=(P/P1)*T3 // Degree C
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22 H=W*Cv*(T4-T3)//C.H.U
23 //RESULTS
24 printf( ’ The heat s u pp l i e d dur ing e x p l o s i o n=% f C.H.U

’ ,H)

Scilab code Exa 1.9 Example 6

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=10 // f t ˆ3
4 p=100 // l b / i n ˆ2
5 p1=18 // l b / i n ˆ2
6 v1=50 // f t ˆ3
7 n=log(p/p1)/log(5)

8 gama =1.4 // a i r
9 //CALCULATIONS
10 W=[144*(p*v-p1*v1)]/(n-1) // f t l b
11 H=(gama -n)/(gama -1)*W// f t l b
12 E=W-H// f t l b
13 //RESULTS
14 printf( ’ The heat s u pp l i e d and the change o f i n t e r n a l

ene rgy=% f f t l b ’ ,E)

Scilab code Exa 1.11 Example 7

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=2 // f t ˆ3
4 p=1100 // l b / i n ˆ2
5 t1=44 // Degree C
6 t2=15 // Degree C
7 p1=300 // l b / i n ˆ2
8 t3=3 // Degree c
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9 Cv=0.17 // f t / l b
10 T=273 //F
11 R=96 // f t l b
12 p3=300 // l b / i n ˆ2
13 n=1.12 // l b
14 gama =1.404 // l b
15 W=[(144*p*v)/(T+t1)]/R// l b
16 //CALCULATIONS
17 Wc=W*Cv*(t1 -t2)//C.H.U
18 p2=p*(T+t2)/(T+t1)// l b / i n ˆ2
19 A=(144* p3*v)/(R*276) // l b
20 W1=(A/W)*v// f t ˆ3
21 H=[(gama -n)/(gama -1) ]*[144*(p*0.65-p1*v)/(n-1)]// f t

l b
22 H1=H/1400 //C.H. u
23 //RESULTS
24 printf( ’ the heat was l o s t by a l l the a i r i n the

v e s s e l b e f o r e l e a k a g e began=% f C.H.U ’ ,Wc)
25 printf( ’ the heat was l o s t or ga inned l e a k a g e by the

a i r=% f C.H .U ’ ,H1)

Scilab code Exa 1.13 Example 8

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=0.218 // f t ˆ3
4 h1 =0.156 // f t ˆ3
5 n=0.249 // l b
6 h2 =0.178 // l b
7 c=0.208 // l b
8 c1 =0.162 // l b
9 w1=1 // f t ˆ3

10 p=150 // l b / i n ˆ2
11 T=100 // Degree C
12 T1=373 //F
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13 Cp=(h*0.2312) +(n*0.3237) +(c*0.4451) //C.H.U/ lb
14 Cv=(h1 *0.2312) +(h2 *0.3237) +(c1 *0.4451) //C.H.U// lb
15 R=1400*(Cp-Cv)// f t l b u n i t s
16 //CALCULATIONS
17 W=(144*p*w1)/(R*T1)// l b
18 //RESULTS
19 printf( ’ The c h a r a c t e r i s t i c c on s t an t o f the gas=% f

l b ’ ,W)

Scilab code Exa 1.20 Example 9

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 T=200 // Degree C
4 p=150 // l b / i n ˆ2
5 v=12 // f t ˆ3
6 R=96 //Lb
7 T1=473 //F
8 T2=273 //F
9 j=1400 // l b

10 Cv =0.169 // l b / i n ˆ2
11 v1=(R*T1)/(p*144) // f t ˆ3
12 //CALCULATIONS
13 Fhi=(R/j)*log(v/v1)+Cv*log(T2/T1)// rank
14 //RESULTS
15 printf( ’ The change o f en t ropy=% f rank ’ ,Fhi)

Scilab code Exa 1.22 Example 10

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=10 // f t ˆ3
4 T=20 // Degree C
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5 p=15 // l b i n ˆ2
6 p1=200 // l b // i n ˆ2
7 gama =1.41 // l b
8 Cv =0.169 // l b
9 v2 =1.153 // f t ˆ3
10 j=1400 // l b
11 T1=293 //F
12 T2=451 //F
13 T1=[(p1*v2)/(p*v)]*T1 // Degree C
14 //CALCULATIONS
15 R=Cv*j*(gama -1)

16 W=0.816 // l b
17 Fhi=Cv*[(gama -1.2) /(1.2 -1)]*log(T1/T2)*W// rnak
18 //RESULTS
19 printf( ’ The change o f en t ropy=% f rank ’ ,Fhi)

Scilab code Exa 1.23 Example 11

1

2 clc

3 // i n i t i a l i s a t i o n o f v a r i a b l e s
4 p=1 // l b
5 T=200 // Degree C
6 p1=15 // l b / i n ˆ2
7 v1=4 // f t ˆ3
8 gama =1.41 // l b
9 Cv =0.169 // l b

10 J=1400 // l b
11 n=1.2

12 T=473 //F
13 v2=16.1 // f t ˆ3
14 T1=473 //F
15 //CALCULATIONS
16 T2=(p1*v2)/(p*v1)*T1 // Degree C
17 R=Cv*J*(gama -p)// l b / i n ˆ2
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18 Fhi =0.1772* log (1.317) // rank
19 //RESULTS
20 printf( ’ the change o f en t ropy from i n t i a l c o n d i t i o n s

=% f rank ’ ,Fhi)

Scilab code Exa 1.26 Example 12

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 w=0.066 // f t ˆ3
4 p=14.7 // l b / i n ˆ2
5 w1=14.2 // l b / i n ˆ2
6 w2=2780 // l b / i n ˆ2
7 g=0.038 // l b
8 a=28.9 // l b
9 R=w2/w1 // f o r gas

10 R1=93 // f o r a i r
11 T=273 //F
12 V=0.4245 // f t ˆ3
13 //CALCULATIONS\
14 W=(p*144*w)/(T*R)// l b
15 m=(g-W)// l b gas
16 T2=(V+w)// f t ˆ3
17 //RESULTS
18 printf( ’ The volume o f mixture=% f f t ˆ3 ’ ,T2)

14



Chapter 2

Air cycle efficiencies

Scilab code Exa 2.2 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 T1 =(100+273) // Degree C
4 T2 =(300+273) // deg r e e C
5 T=(1-T1/T2)*100 //F
6 lam =0.41 // i n
7 //CALCULATIONS
8 R=log(T2)-log(T1)// l b / i n ˆ2
9 r=2.849 // r a t i o o f compre s s i on

10 //RESULTS
11 printf( ’ The i d e a l e f f i c i e n c y and the compre s s i on

r a t i o=% f r a t i o o f compre s s i on ’ ,r)

Scilab code Exa 2.4 Example 2

1

2 clc

3 // i n i t i a l i s a t i o n o f v a r i a b l e s
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4 r=0.60 // i n
5 v=3 // i n
6 p=15.4 // l b
7 r=5 // i n
8 P=2000 // r p m
9 V=19000 //B .Th .U Per l b
10 lam =1.41 // l b
11 n=0.4831 // p e r c en t
12 P=15.4/4 // l b
13 H=P*V//B .Th .U
14 l=4.5 // l b
15 A=9 // l b
16 S=1000 // l b
17 //CALCULATIONS
18 R=0.60*n*100 // p e r c en t
19 C=H*R//B .Th .U
20 I=(C*778) /(60*33000) // l b
21 P1=(I*12*4*33) /(l*A*%pi)// l b / i n ˆ2
22 //RESULTS
23 printf( ’ The mean e f f i c i t y p r e s s u r e=% f lb / i n ˆ2 ’ ,P1)

Scilab code Exa 2.5 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=15 // i n
4 S=(5*14/100) // l n
5 lam =1.4 // i n
6 v1=1.7 // i n
7 //CALCULATIONS
8 N=(1 -0.38) *100 // p e r c en t
9 //RESULTS

10 printf( ’ the i d e a l e f f i e c n c y f o r an eng i n e =% f
p e r c en t ’ ,N)
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Chapter 3

Properties of steam

Scilab code Exa 3.1 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=100 // l b / i n ˆ2
4 x=0.8 // l b
5 t1=164 // deg r e e C
6 t2=4.45 // f t ˆ3
7 p1 =0.016 // f t ˆ3
8 h1 =493.4 //C.H.U/ lb
9 h2 =165.9 //C.H.U/ lb
10 S=h2+h1 //C.H.U/ lb
11 w=(144*p)/1400*(t2-p1)//C.H.U/ lb
12 H=h2+(x*h1)//C.H.U// lb
13 w1=(x*144*p)/1400*(t2 -p1)//C.H.U
14 //CALCULATIONS
15 E=S-w//C.H.U/ lb
16 IE=H-w1 //C.H.U/ lb
17 //RESULTS
18 printf( ’ The steam i s t o t a l heat dry and s a tu r ed=% f

C.H.U/ lb ’ ,E)
19 printf( ’ Tota l heat o f wet steam=% f C.H.U/ lb ’ ,IE)
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Scilab code Exa 3.2 Example 2

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 t1=35 // deg r e e C
4 p=100 // l b / i n ˆ2
5 L=435 //C.H.U
6 L2 =539.3 //C.H.U
7 h1 =165.9 //H.C .U/ lb
8 h2 =493.4 //C.H.U/ lb
9 S=(h1 -t1)//C.H.U
10 h3 =304.1 //C.H.U
11 h4=335 //C.H.U/ lb
12 //CALCULATIONS
13 X1=h3/h2 //C.H.U/ lb
14 X2=h4/L2 //C.H.U/ lb
15 //RESULTS
16 printf( ’ The heat g i v i n g to the water and steam i s =%

f C.H.U/ lb ’ ,X2)

Scilab code Exa 3.3 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=35 // l b / i n ˆ2
4 w=1425 // l b
5 q=1474 // l b
6 s1 =126.7 //C.H.U/ lb
7 s2=28 //C.H.U/ lb
8 t1=5 // deg r e e C
9 t2=28 // deg r e e C

10 L1 =521.4 //C.H.U/ lb
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11 w1=245 // l b
12 w2=0.2 // l b
13 //CALCULATIONS
14 W=(s1-s2)+L1 //C.H.U/ lb
15 H=q*(t2-t1)//C.H.U/ lb
16 T=H/W// l b
17 //RESULTS
18 printf( ’ The t o t a l e q u i v a l e n t=% f l b ’ ,T)

Scilab code Exa 3.4 Example 4

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=100 // l b / i n ˆ2
4 w=2400 // l b
5 t1=15 // deg r e e C
6 s1 =165.9 //C.H.U/ lb
7 x=0.9 // l b
8 L2 =493.4 //C.H.U/ lb
9 t2=65 // deg r e e
10 x4=0.8 // l b
11 s3=64.8 //C.H.U/ lb
12 w1=2000 // l b
13 w2=2400 // l b
14 b1 =12400 // l b
15 b2 =22000 // l b
16 p1=4400 // l b
17 n=421.65 // l b
18 h1=w2*[s1+(x*L2)]//C.H.U/ hr
19 h2=w1*[s1+(x4+L2)]//C.H.U/ hr
20 //CALCULATIONS
21 T=w*[(s1-t1)+(x*L2)]//C.H.U/ hr
22 T1=w1*[(s1-s3)+(x4*L2)]//C.H.U/ hr
23 H=T+T1 //C.H.U/ hr
24 X=n/L2 //C.H.U/ lb
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25 //RESULTS
26 printf( ’ The therma l c a p a c i t y o f the p ip e=% f C.H.U/

hr ’ ,X)

Scilab code Exa 3.5 Example 5

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 w1=4.5 // l b
4 s1=45.5 // l b
5 p1=165 // l b / i n ˆ2
6 T=140 // Degree C
7 h1=30 // i n
8 h2=4 // i n
9 p2=0.49 // l n / i n ˆ2
10 T1=(w1+s1)// l b
11 T2 =103.5 // Degree C
12 T3=140 // Degree
13 h3=0.48 // i n
14 x=0.988 // b e r f o r e t h r o t t l i n g
15 T=[103.12+537.1+ h3*(T3-T2)]//C.H.U/ lb
16 x1 =0.012 // l b o f water
17 X=s1*x1 // l b water
18 w=50 // l b o f steam
19 //CALCULATIONS
20 P=h2+h1 // i n o f mercury
21 P1=s1*x1 // l b / i n ˆ2
22 T4=w1+P1 // l b
23 D=(w-T4)/w// l b
24 //RESULTS
25 printf( ’ The d ryne s s o f steam with a combined=% f lb ’

,D)
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Scilab code Exa 3.6 Example 6

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 w=40 // l b
4 w1=380 // l b
5 t1=80 // Degree
6 p=85 // l b / i n ˆ2
7 p1=15 // l b / i n ˆ2
8 W=w+w1 // l b / hr
9 P=p+p1 // l b / i n ˆ2

10 T=659.3 //C.H.U/ lb
11 d=10 //h . p
12 //CALCULATIONS
13 H=W*T-w1*t1 //C.H.U/ hr
14 H1=(d*33000*60) /1400 //C.H.U/ hr
15 T1=H1/H*100 // p e r c en t
16 D=w1/(w1+w)//C.H.U/ hr
17 H2=[W*(99.6+D*539.3) -w1*t1]//C.H.U/ hr
18 T2=H-H2 //C.H.U/ hr
19 H3=T2-H1 //C.H.U/ hr
20 E=(1400* H3)/(60*33000) //h . p
21 //RESULTS
22 printf( ’ The amount o f r a d i a t i o n s from the eng i n e =%

f h . p ’ ,E)

Scilab code Exa 3.10 Example 7

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 w=40 // l b
4 w1=380 // l b
5 t1=80 // Degree
6 p=85 // l b / i n ˆ2
7 p1=15 // l b / i n ˆ2
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8 W=w+w1 // l b / hr
9 P=p+p1 // l b / i n ˆ2
10 T=659.3 //C.H.U/ lb
11 d=10 //h . p
12 //CALCULATIONS
13 H=W*T-w1*t1 //C.H.U/ hr
14 H1=(d*33000*60) /1400 //C.H.U/ hr
15 T1=H1/H*100 // p e r c en t
16 D=w1/(w1+w)//C.H.U/ hr
17 H2=[W*(99.6+D*539.3) -w1*t1]//C.H.U/ hr
18 T2=H-H2 //C.H.U/ hr
19 H3=T2-H1 //C.H.U/ hr
20 E=(1400* H3)/(60*33000) //h . p
21 //RESULTS
22 printf( ’ The amount o f r a d i a t i o n s from the eng i n e =%

f h . p ’ ,E)

Scilab code Exa 3.12 Example 8

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=120 // l b / i n ˆ2
4 ts=264 // deg r e e C
5 T1 =(273+130.6) //F
6 v=0.0171 // f t ˆ3/ l b
7 L1 =518.4 // l b
8 T2 =(273+171.9) //F
9 L2 =487.4 // l b
10 Cp=0.48 // l b
11 L=0.0894/ Cp // l b
12 Ts=T2 *1.205 // deg r e e
13 ta=536 -273 // Degree C
14 T=649.9 //C.H.U
15 S=131.2 //C.H.U
16 w=(144*40) /1400*(10.49 -v)//C.H.U
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17 C=T-S//C.H.U
18 I=C-w//C.H.U
19 E=(704.7 -57.8) //C.H.U
20 E1=E -606.5 //C.H.U
21 //CALCULATIONS
22 E1=E -606.5 //C.H.U
23 H=(704.7 -T)//C.H.U
24 //RESULTS
25 printf( ’ Heat and i n t e r n a l ene rgy a f t e r each

op e r a t i o n=% f C.H.U ’ ,H)

Scilab code Exa 3.17 Example 9

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 A=28.1 // i n Hg vacuum
4 a=0.93 // l b / i n ˆ2
5 T=33 // Degree
6 p=0.729 // l b / i n ˆ2
7 P=-p+a// l b / i n ˆ2
8 p1 =120000 // l b
9 p2=28.1 // i n

10 a1=0.9 // l n
11 p3=1000 // l b
12 t=15 // deg r e e C
13 A1=[a1*(p1/(60* p3))]// l b /mim
14 v=(A1 *96*306) /(144*P)// f t ˆ3 o f a i r pe r min
15 V=37.3+ a1*610 //C.H.U/ lb
16 //CALCULATIONS
17 H=(V-T)//C.H.U
18 W=(H/t)*(p1/60) // g a l /min
19 //RESULTS
20 printf( ’ The water per minute i n cub i c f e e t per

minute p a s s i n g to a i r e x t r a c t o r=% f g a l /min ’ ,W)
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Chapter 4

The steam engine

Scilab code Exa 4.1 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=90 // l b / i n ˆ2
4 x1=0.9 // l b
5 p1=10 // l b / i n ˆ2
6 x2=0.81 // l b
7 s1 =161.5 // l b . i n ˆ2
8 s2=89.1 // l b . i n ˆ2
9 L1 =496.8 // l b . i n ˆ2
10 L2 =545.5 // l b . i n ˆ2
11 //CALCULATIONS
12 bc=(s1-s2)+(x1*L1)//C.H.U/ lb
13 da=x2*L2 //C.H.U/ lb
14 W=bc -da //C.H.U/ lb
15 R=W/bc*100 // p e r c en t
16 //RESULTS
17 printf( ’ the work done per =% f p e r c en t ’ ,R)

Scilab code Exa 4.2 Example 2
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1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=1600 // i . h . p
4 h1 =20000 // l b
5 h2=230 // l b / i n ˆ2
6 T1 =293.3 // Degree C
7 x=25.91 // i n
8 v=30 // i n
9 T2=201 // Degree C

10 T=T1 -T2 // deg r e e C
11 x2 =0.845 // l b
12 L2 =566.51 // l b
13 s1=724 // l b
14 h3=1400 //C.H.U/ hr
15 x=33000 // f t ˆ3
16 //CALCULATIONS
17 H=671.48 //C.H.U/ lb
18 ea=x2*L2 //C.H.U/ lb
19 W=H-ea //C.H.U/ lb
20 R=W/H*100 // p e r c en t
21 S=h2*s1 //C.H.U
22 I=[(h*x*60)/(h3*h1*s1)]*100 // p e r c en t
23 R1=I/R*100 // pecen t
24 //RESULTS
25 printf( ’ The i n d i c a t e d therma l e f f i c i e n c y r a t i o=% f

p e r c en t ’ ,R1)

Scilab code Exa 4.3 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h1=180 // l b / i n ˆ2
4 h2=3 // l b / i n ˆ2
5 r1=60 // p e r c en t
6 r2=90 // p e r c en t
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7 p3=100 // l b / i n ˆ2
8 p4=10 // l b / i n ˆ2
9 v1=4.4 // f t ˆ3/ l b
10 v2=2*v1 // f t ˆ3
11 p=44 // l b / i n ˆ2
12 x2=0.95 // f t ˆ3
13 s1 =165.9 // l b
14 s2=89.1 // l b
15 L1 =493.4 // l b
16 H=(s1-s2)+L1 //C.H.U/ lb
17 W=65.8 //C.H.U/ lb
18 //CALCULATIONS
19 R=W/H*100 // p e r c en t
20 //RESULTS
21 printf( ’ The r ank i n e e f f i c i e n c y o f the eng i n e=% f

p e r c en t ’ ,R)

Scilab code Exa 4.10 Example 4

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=85 // l b / i n ˆ2
4 h=210 // i . p .m
5 h1=8 // i n
6 h2=2.5 // i n
7 h3=20 // i n
8 x=0.75 // i n
9 p1=100 // l n / i n ˆ2

10 x1 =33000 // i n
11 p2=15 // l b / i n ˆ2
12 v2=%pi /4*(h1/12) ^2*(h3/12) // f t ˆ3
13 A=144*[29.08*1.6931 -8.724] // f t / l b
14 d=x*A// f t / l b
15 v3 =0.5816 // f t ˆ3
16 P=d/(144* v3)// l b / i n ˆ2
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17 P1=%pi /4*64 // i n ˆ2
18 r=25* %pi/16 // i n ˆ2
19 //CALCULATIONS
20 H=P*(h3/12)*P1*h/(x1)

21 I=(P*(h3/12)*(P1-r)*h)/(x1)// I . h .P
22 T=H+I// I . h . p
23 //RESULTS
24 printf( ’ the h . p d i amete r o f the p i s t o n and p i s t o n

rod =% f I . h . p ’ ,T)

Scilab code Exa 4.14 Example 5

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 a=1.025 // i n ˆ2
4 h=18 // i n
5 h1=24 // i n
6 x=8.2 // p e r c en t
7 v=15 // i n
8 v2=6.9 // f t ˆ3
9 p=0.74 // l b / i n ˆ2

10 p1=50 // l b / i n ˆ2
11 p2=83 // l b / i n ˆ2
12 P3=48.0 // l b / i n
13 P1=29.8 // l b / i n ˆ2
14 P2=14.6 // l b / i n ˆ2
15 h2=29.8 // i n
16 D=(%pi/4) *(3/2) ^2*2 // f t ˆ3
17 v1 =23400 // f t . l b
18 W=a*v1 // f t . l b
19 V=0.082*D// f t ˆ3
20 Q=1.530 // f t ˆ3
21 //CALCULATIONS
22 I=V+Q// f t ˆ3
23 P=P3+P2 // l b / i n ˆ2
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24 V1=p*v2 // f t ˆ3
25 W1=I/V1 // l b
26 S=p2+P2 // / l / i n ˆ2
27 H=659.06 //C.H.U/ lb
28 T=W/(H*W1 *1400) *100 // p e r c en t
29 //RESULTS
30 printf( ’ The therma l e f f i c i e n c y o f the eng i n e=% f

p e r c en t ’ ,T)

Scilab code Exa 4.16 Example 6

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=4.6 // f t ˆ3
4 h=5 // p e r c en t
5 p=60 // l b / i n ˆ2
6 p1=0.8 // f t ˆ3
7 p2=19 // l b / i n ˆ2
8 a=100 // r . p .m
9 h1=5920 // l b

10 W=h1/(2*a*p)// l b
11 V=(0.25*v)// f t ˆ3
12 v1 =21.07 // f t ˆ3
13 w=V/v1 // l b
14 H=W+w// l b
15 v2=H*7.17 // f t ˆ3
16 P=w*v2 // f t ˆ3
17 P1 =0.675*v// f t ˆ3
18 //CALCULATIONS
19 DP=P1/v2 // f t ˆ2
20 //RESULTS
21 printf( ’ The as sumpt ions do you make i n work ing out

the d ryn e s s o f the steam=% f f t ˆ3 ’ ,DP)
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Scilab code Exa 4.17 Example 7

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=0.08 // l b
4 p=60 // l b / i n ˆ2
5 p1=0.50 // l b / i n ˆ2
6 v=0.5 // f t ˆ3
7 v1=7.17 // f t ˆ3
8 V=h*v1 // f t ˆ3
9 //CALCULATIONS

10 W=p1/v1 // l b
11 I=v/v1 // l b
12 M=h-I// l b
13 //RESULTS
14 printf( ’ the d ryne s s o f the steam at t h i s p r e s s u r e

and m i s s i n g quan t i t y =% f l b ’ ,M)

Scilab code Exa 4.19 Example 8

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=120 // l b / i n ˆ2
4 p2=15 // l b / i n ˆ2
5 //CALCULATIONS
6 v=1.65 // l b
7 D=sqrt(v)// l b
8 //RESULTS
9 printf( ’ The above p r e s s u r e a r e by gauge=% f lb ’ ,D)
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Scilab code Exa 4.21 Example 9

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=150 // l b / i n ˆ2
4 x=198 // r . p .m
5 x1 =33000 // l b
6 h=2700 // l b
7 h1=1400 // l b
8 h2 =51600 // l b
9 r=165 //C.H.U/ lb

10 s=60 // l b
11 t=48 // Degree C
12 t1=11 // deg r e e C
13 t2=36 // Degree C
14 P1 =(40*75* t2*x)/(12*x1)// l b
15 P2 =(38*70* t2*x)/(12*x1)// l b
16 L1=(t1 *300*t2*x)/(12*x1)// l b
17 L2 =(12*295* t2*x)/(12*x1)// l b
18 T=P1*P2*L1*L2 // l b
19 H=5294 //C.H.U/min
20 T1=h/s// / l b /min
21 H1=T1*663 // l b /min
22 H2=(h2/s*(36 -11)+(h/s)*(t))//C.H.U
23 H3=(h/60)*t//C.H.U
24 //CALCULATIONS
25 TE=H/H1-H3*100 // p e r c en t
26 R=r/(663 -t)*100 // p e r c en t
27 //RESULTS
28 printf( ’ The r ank i n e e f f i c i e n c y =% f p e r c en t ’ ,R)

Scilab code Exa 4.23 Example 10

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
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3 p1=100 // l n / i n ˆ2
4 p2=2.5 // l b / i n ˆ2
5 p3=20 // l b / i n ˆ2
6 d=0.75 // l b
7 p=0.5 // l b
8 r=16 // i n
9 p4=p1/r// l b / i n ˆ2
10 P5=50 // l b / i n ˆ2
11 W1 =13960 // f t / l b
12 W2 =19040 // f t / l b
13 T=33000 // f t / l b
14 v=4.43 // f t ˆ3
15 v1=v*d// f t ˆ3
16 W3=T*v1 // f t / l b
17 Hp=3416 // f t / l b
18 Lp=3416 // f t / l b
19 //CALCULATIONS
20 W=Lp*v1 // f t l b
21 //RESULTS
22 printf( ’ The therma l e f f i c i e n c y o f a compound steam

and work done=% f f t l b ’ ,W)
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Chapter 5

Air compressors and motors
refrigeration

Scilab code Exa 5.1 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 a=7 // i n
4 b=10 // i n
5 c=12 // i n
6 r=96 // i n
7 p1=15 // l b / i n ˆ2
8 p2=100 // l b / i n ˆ2
9 T=16 // Degree C

10 gama =1.4 // i n
11 h=120 // r . p .m
12 T1=T+273 //C ab s o l u t e
13 //CALCULATIONS
14 v1=(%pi/4)*(a/c)^2*(b/c)// f t ˆ3
15 w=(p1 *144*v1)/(r*T1)// l b
16 w1=h*w// l b
17 W=1680*[1.72 -1] // f t l b
18 I=144* p1*v1*log(p2/p1)// f t l b
19 E=I/W*100 // p e r c en t
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20 //RESULTS
21 printf( ’ The i d e a l e f f i c i e n c y i s d e f i n e d as the r a t i o

o f t t h i s work=% f p e r c en t ’ ,E)

Scilab code Exa 5.2 Example 2

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h1=16 // i . h . p
4 p1=100 // l b / i n ˆ2
5 p2=15 // l b / i n ˆ2
6 R=275 //R. p .m
7 h=550 // f t /min
8 q=33000 // i n ˆ2
9 v1=4.85 // l b
10 B=8.53 // i n
11 //CALCULATIONS
12 M=(p1/v1)-p2+(p1/v1-p2)*1/0.2

13 S=h/(2*R)// f t
14 I=(q*h1)/(M*S*R)// i n ˆ2
15 //RESULTS
16 printf( ’ The e f f e c t o f the c l e a r a n c e volume=% f in ˆ2 ’

,I)

Scilab code Exa 5.3 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=100 // f t ˆ3
4 t=15 // deg r e e C
5 p=120 // l b / i n ˆ2
6 gama =1.3 // i n
7 t1=15 // Degree C

33



8 M=[(144*t*h*2.6) /(0.3) *(1.271 -1)]// f t l b
9 //CALCULATIONS
10 V=sqrt(p/t)// f t l b
11 //RESULTS
12 printf( ’ Compare the v a l u e s o f the two c y l i n d e r s=% f

f t l b ’ ,V)

Scilab code Exa 5.5 Example 4

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=0.2 // f t ˆ3
4 v=10 // p e r c en t
5 T=15 // deg r e e c
6 p=30 // l b / in62
7 t1=15 // Degree C
8 p1=60 // l b / i n ˆ2
9 v1=2.2 // f t ˆ3

10 v3 =0.328 // f t ˆ3
11 A=(v1 -v3)// f t ˆ3
12 v2 =1.341 // f t ˆ3
13 V=v2 -h// f t ˆ
14 t2=288 // Degree C
15 //CALCULATIONS
16 T2=(t2*p*v2)/(t1*v1)// Degree C ab s o l u t e
17 v5=(t2/T2)*V// f t ˆ3
18 v7 =0.164 // f t ˆ3
19 v8=v5 -(v7/11)*v5

20 v6=v8/(1-v7/11) // f t ˆ3
21 //RESULTS
22 printf( ’ The r e q u i r e d volume o f the H.P c y l i n d e r

i n c l u d i n g c l e a r a n c e=% f f t ˆ3 ’ ,v6)
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Scilab code Exa 5.6 Example 5

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=80 // l b / i n ˆ2
4 p2=20 // l b / i n ˆ2
5 //CALCULATIONS
6 P=sqrt(p1*p2)// l b / in62
7 V=P/p1 // s t r o k e
8 W=p2/P// s t r o k e
9 //RESULTS
10 printf( ’ the r a t i o o f cut o f f to l e n g t h o f s t r o k e=% f

s t r o k e ’ ,W)

Scilab code Exa 5.9 Example 6

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=25 // l b / i n ˆ2
4 p2=50 // l b / i n ˆ2
5 p3=75 // l b / i n ˆ2
6 p4=100 // l b / i n ˆ2
7 v1=29.2 // f t ˆ3
8 v2=28.8 // f t ˆ3
9 v3=28.1 // f t ˆ3
10 v4=27.2 // f t ˆ3
11 h=14.7 // l b / i n ˆ2
12 v=3 // p e r c en t
13 s=5 // s t r o k e
14 //CALCULATIONS
15 V=(%pi*p1)/(4)*4 // i n ˆ3
16 V1=v/p4*V// i n ˆ3
17 //RESULTS
18 printf( ’ The volume o f e f f i c i e n c y o f p r e s s u r e=% f in

ˆ3 ’ ,V1)
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Scilab code Exa 5.12 Example 7

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=15 // l b / i n ˆ2
4 p2=60 // l b / i n ˆ2
5 t=16 // Degree C
6 Ta=273+t// Degree C ab s o l u t e
7 T=1.486 // l b / i n ˆ2
8 Td=Ta/T// Degree C ab s o l u t e
9 //CALCULATIONS
10 P=Td/(Ta-Td)// Degree C ab s o l u t e
11 //RESULTS
12 printf( ’ The l owe s t t empera tu r e and c o e f f i c i e n t o f

per formance=% f Degree C ab s o l u t e ’ ,P)

Scilab code Exa 5.14 Example 8

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 T1=30 // Degree c
4 T2=-10 // deg r e e C
5 t1=263 //F
6 t2=303 //F
7 h1=20 // Un i t s
8 h2=79 //C.H.U/ lb
9 h=24 // hours
10 T3=1 // Degree C
11 p=2.2046 //C.H.U/ s e c
12 //CALCULATIONS
13 P=h1*p//C.H.U/ s e c
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14 T=t1/(t2-t1)//F
15 H=P*60 //C.H.U
16 W=(H*1400)/T// f t / l b
17 hp=W/33000 //h . p
18 W1=(H*60*h)/(80*2240) // ton s
19 //RESULTS
20 printf( ’ the c y c l e i s a p e r f e c t one=% f ton s ’ ,W1)

Scilab code Exa 5.15 Example 9

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=930 // l b / i n ˆ2
4 p2=440 // l b / i n ˆ2
5 T=268 //F
6 t1=25 //F
7 t2=5 //F
8 h1=19.4 //C.H.U
9 h2=-1.8 //C.H.U
10 h3=29 //C.H.U
11 h4=58.6 //C.H.U
12 d=0.6 //C.H.U
13 d1=0.06 // l b
14 d2= -0.01 // l b
15 c=40 // p e r c en t
16 h=24 // hour
17 t3=10 //C
18 d3=15 // l b
19 h5=80 //C.H.U
20 //CALCULATIONS
21 A=[h1 -(h2)]-[d1 -(d2)]*T//C.H.U
22 FD=A/T// u n i t s o f en t ropy
23 AD=(d*h4/T-0.07 -A/T)*T//C.H.U
24 W=4.28 //C.H.U
25 T=AD/W//C.H.U
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26 P=0.4*T//C.H.U
27 H=P*W*d3 //C.H.U
28 H1=P*W*d3*60*h//C.H.U
29 H2=t3+h5 //C.H.U
30 W1=H1/(H2 *2240) // tond
31 //RESULTS
32 printf( ’ The many tons o f i c e would a machine work ing

between the same l i m i t and hav ing a r e l a t i v e
c o e f f i c i e n t=% f ton s ’ ,W1)

Scilab code Exa 5.16 Example 10

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 t1=20 // Degeree C
4 t2=-10 // deg r e e C
5 h=0.95 // dry
6 t3=35 // Degree C
7 h1 =0.066 // l b
8 h2 =1.089 // l b
9 v1= -0.033 // l b
10 v2 =1.193 // l b
11 v3 =0.508 // l b
12 T1=263 //F
13 T2=293 //F
14 //CALCULATIONS
15 T=T1/(T2-T1)//F
16 E=h1 -(v1)// l b
17 C=0.1079 // l b
18 CP=E/C// l b
19 A=CP*(T2-T1)-E*T1 //C.H.U
20 F=A/T1 // u n i t s o f en t ropy
21 H=254.212 //C.H.U
22 H2 =274.447 //C.H.U
23 W=[CP*(T2-T1)+h*1.023*(T2 -T1)-E*T1]//C.H.U
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24 P=H/W//C.H.U
25 V=A+v3*15-T1*v3 *0.0507 //C.H.U
26 H1=T1*[v3 *0.0507+0.05*1.023] //C.H.U
27 N=H2/(W+V)//C.H.U
28 //RESULTS
29 printf( ’ The upper and l owe r t empera tu r e l i m i t s

r e s p e c t i v e l y=% f F ’ ,T)
30 printf( ’ The vapour compre s s i on c y c l e work done=% f C

.H.U ’ ,H)
31 printf( ’ The vapour i s now a d d i t i o n a l work done=% f C

.H.U ’ ,N)

Scilab code Exa 5.18 Example 11

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=0.8 // dry
4 p=120 // l b / i n ˆ2
5 p1=1 // l b / i n ˆ2
6 t=100 // Degree C
7 A=99.6 -38.6 -0.178*311.8 //C.H.U
8 G=311.8 // u n i t s o f en t ropy
9 AF =440.52 //C.H.U

10 H=399.82 // l b / i n ˆ2
11 p=307 // l b
12 //CALCULATIONS
13 T=H/p//C.H.U
14 //RESULTS
15 printf( ’ t h e o r e t i c a l c o e f f i c i e n t p f pe r f o rmance as a

r e f r i g e r a t i o r=% f C.H.U ’ ,T)
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Chapter 6

flow through nozzles steam
turbines

Scilab code Exa 6.1 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=150 // l b / i n ˆ2
4 p2=10 // l b / i n ˆ2
5 n=10 // p e r c en t
6 T=183.6+479.4 //C.H.U
7 x2 =0.852 //C.H.U
8 H=553.9 //C.H.U/ lb
9 h1=T-H//C.H.U/ lb

10 //CALCULATIONS
11 V=sqrt (2*32.2*1400* h1)// f t / s e c
12 V1=sqrt (2*32.2*1400*0.9* h1)// f t / s e c
13 //RESULTS
14 printf( ’ the n e g l e c t i n g f r i c t i o n=% f f t / s e c ’ ,V)
15 printf( ’ the f r i c t i o n a l drop i n the n o z z l e i s 10

r e c e n t o f the t o t a l heat drop=% f f t / s e c ’ ,V1)
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Scilab code Exa 6.2 Example 2

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=((3140* %pi *60*60) /(4*4*144))// f t / s e c
4 v1 =0.852*38.37 // f t ˆ3
5 //CALCULATIONS
6 W=(v/v1)// l b
7 V=(2970* %pi *60*60) /(4*4*144) // f t ˆ3
8 W1=(V/v1)// l b
9 //RESULTS

10 printf( ’ the we ight o f steam per hour=% f l b ’ ,W)
11 printf( ’ the we ight o f steam per hour=% f l b ’ ,W1)

Scilab code Exa 6.4 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=300 // l b
4 p=75 // l b / i n ˆ2
5 p2=8 // l b / i n ˆ2
6 h=90 //C.H.U/ lb
7 Pt =0.58*p// l b / i n ˆ2 a b s o l u t e
8 h1=24 // l b /C.H.U
9 D=0.968 //C.H.U

10 D1 =0.886 //C.H.U
11 v=9.7 // f t ˆ3
12 v1 =47.24 // f t ˆ3
13 V=sqrt (2*32.2*1400*24) // f t / s e c
14 V1=sqrt (2*32.2*1400*90) // f t / s e c
15 //CALCULATIONS
16 H=(p1*v*D/3600) // f t ˆ3
17 V2=(p1*v1*D1 /3600) // f t ˆ3
18 A=0.768 // i n ˆ2
19 A1=1.72 // i n ˆ2
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20 d=sqrt (4*0.768/ %pi)// i n
21 d1=sqrt ((4*A1)/(%pi))// i n
22 //RESULTS
23 printf( ’ the d i ame t e r s at the t h r o a t and e x i t o f the

n o z z l e=% f i n ’ ,d1)

Scilab code Exa 6.5 Example 4

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 d=2.15 // i n ˆ2
4 a=0.98 // dry
5 p=100 // l b / i n ˆ2
6 p1 =11000 // l b
7 P=0.58*p// l b / i n ˆ2
8 H=24 //C.H.U/ lb
9 D=0.947 // l b

10 s=7.407 // f t ˆ3
11 //CALCULATION
12 V=sqrt (2*32.2*1400*H)// f t / s e c
13 V1=V*(d/144) // f t ˆ3
14 T=V1/(s*D)// l b
15 A=(p1 /3600) // l b
16 C=A/T// l b
17 //RESULTS
18 printf( ’ the c o e f f i c i e n t o f d i s c h a r g e f o r the n o z z l e s

=% f l b ’ ,C)

Scilab code Exa 6.6 Example 5

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=9.5 // l b
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4 p1=120 // l b
5 e=0.88 // i n
6 p2=80 // l b / i n ˆ2
7 d=25 // i n
8 d1 =0.125 // i n
9 t=14 // deg r e e C
10 T=e*19 //C.H.U/ lb
11 D=0.975 // i n
12 V=sqrt (2*32.2*1400*T)// f t / s e c
13 S=5.467 // f t ˆ3
14 //CALCULATIONS
15 V1=p*S*D// f t ˆ3
16 T1=(V1 *144/V)// i n ˆ2
17 C=25* %pi // i n
18 N=C/2.5 // i n
19 P=C/31 // i n
20 W=d1/sind(t)// i n
21 L=P-W// i n
22 W1=L*sind(t)// i n
23 T2=(T1)/(31* W1)// i n
24 //RESULTS
25 printf( ’ The number o f n o z z l e s t h e i r b readth and

he i gh=% f in ’ ,T2)

Scilab code Exa 6.8 Example 6

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=100 // l b / i n ˆ2
4 p2=15 // l b / i n ˆ2
5 d1=95 // p e r c en t
6 d2=30 // p e r c en t
7 P=0.58* p1 // l b / i n ˆ2
8 H=0.95*25 //C.H.U/ lb
9 H1 =0.95*76.5 //C.H.U/ lb
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10 D=0.97 // i n
11 D1 =0.905 // i n
12 V=7.407 // f t ˆ3
13 V1=sqrt (2*32.2*1400*H)// f t / s e c
14 V2=sqrt (2*32.2*1400* H1)// f t / s e c
15 //CALCULATIONS
16 V3=(2* %pi *1*V1)/(64*4*144) // f t ˆ3
17 W=(V3 *3600) /(V*D)// l b
18 K=V2 /(2*32.2) // f t l b s e c
19 E=[((V2)^2*W)/(2*32.2*3600)]// f t . l b
20 W1=(E*d2)/(p1*550) // f t . l b
21 //RESULTS
22 printf( ’ the quan t i t y o f steam used per hour and

ho r s e power deve l oped=% f f t . l b ’ ,W1)

Scilab code Exa 6.10 Example 7

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 d=0.15 // l b
4 p=20 // l b / i n ˆ2
5 p1=100 // l b / iN62
6 t=200 // deg r e e C
7 f=10 // p e r c en t
8 Pt =0.5457* p1 // l b / i n ˆ2
9 x1 =0.996 // i n

10 x2 =0.952 // i n
11 h=29 //C.H.U/ lb
12 h1=65 //C.H.U/ lb
13 v=7.73 // f t ˆ3
14 v1 =20.12 // f t ˆ3
15 T=0.364 // i n
16 T1 =0.465 // i n
17 v2=sqrt (2*32.2*1400*h)// f t / s e c
18 v3=sqrt (2*32.2*1400* h1)// f t / s e c
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19 //CALCULATIONS
20 V1=d*v*x1 // f t ˆ3
21 V2=d*v1*x2 // f t ˆ3
22 A1=(V1/v2)*144 // i n ˆ2
23 A2=(V2/v3)*144 // i n ˆ2
24 //RESULTS
25 printf( ’ the t h r o a t and e x i t d i ame t e r s o f the n o z z l e=

% f in ˆ2 ’ ,A2)

Scilab code Exa 6.11 Example 8

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=0.5 // l b
4 p1=2.5 // l b / i n ˆ2
5 p2=100 // l b / i n ˆ2
6 t=250 // Degree C
7 pv=1.3 // c on s t an t
8 pt =0.5457* p2 // l b / i n ˆ2
9 t1=18 // deg r e e C
10 h1=32 //C.H.U/ lb
11 h2=151 //C.H.U/ lb
12 D=0.887 // i n
13 V1=sqrt (2*32.2*1400* h1)// f t / s e c
14 V2=sqrt (2*32.2*1400* h2)// f t . s e c
15 s1=8.74 // f t ˆ3
16 s2 =140.8 // f t ˆ3
17 T1 =0.687 // i n
18 T1=1.77 // i n
19 V3=h*s1 // f t ˆ3/ s e c
20 V4=h*s2 // f t ˆ3/ s e c
21 //CALCULATIONS
22 A1=(V3/V1)*144 // i n ˆ2
23 A2=(V4/V2)*144 // i n ˆ2
24 //RESULTS

45



25 printf( ’ the s i z e os n o z z l e=% f i n ˆ2 ’ ,A2)

Scilab code Exa 6.13 Example 9

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=500 // g a l l o n s
4 p1=150 // l b / i n ˆ2
5 p2=0.6 // l b / i n ˆ2
6 P=p2*p1 // l b / i n ˆ2
7 h=25 //C.H.U/ lb
8 p=62.4 // l b / f t ˆ2
9 V=sqrt (2*32.2*1400*h)// f t / s e c

10 D=0.996 // i n ˆ2
11 d=4.898 // i n ˆ2
12 v1=1.2 // i n
13 vi =163.2 // f t / s e c
14 m=V/32.2 // f t . l b . s e c
15 //CALCULATIONS
16 W=V/vi -1 // l b
17 W1 =(5000) /(3600*W)// f t / s e c
18 V1=W1*d*D// f t ˆ3
19 A=V1/V*144 // i n ˆ2
20 I=(50/36+ W1)// l b / s e c
21 A1=(I*144) /(62.4* vi)// i n ˆ2
22 //RESULTS
23 printf( ’ the a e ra o f the stream and water o r i f i c e s=%

f i n ˆ2 ’ ,A1)

Scilab code Exa 6.15 Example 10

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
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3 a=50 // deg r e e c
4 v=2000 // f t / s e c
5 p=800 // f t / s e c
6 b=20 // Degree C
7 v1=0.9 // i n ˆ2
8 v2=513 // f t / s e c
9 W=(1/32.2) *[1810 -( -313)]*p// f t / l b l b stream / s e c
10 K=(v^2) /(2*32.2) // f t / l b s e c
11 //CALCULATIONS
12 D=(W/K)*100 // p e r c en t / l b
13 //RESULTS
14 printf( ’ the work done per l b=% f p e r c en t / l b ’ ,D)

Scilab code Exa 6.16 Example 11

1

2 clc

3 // i n i t i a l i s a t i o n o f v a r i a b l e s
4 t=65 //B .Th .U per l b
5 n=0.98 // dry
6 p=105 // l b / i n ˆ2
7 a=14 // Degree C
8 b=20 // Degree C
9 p1=800 // f t / s e c

10 v=0.80 // f t / l b
11 p2=3.5 // l b / s e c
12 q=1400 // i n
13 V=sqrt (2*32.2*778*t)// f t / s e c
14 W=(p1)*(1750 -b)/32.2 // f t l b / l b stream / s e c
15 H=(W*p2 /550) // f t / l b
16 E=1/64.4*[(1053) ^2 -(825) ^2] // f t . l b steam / s e c
17 //CALCULATIONS
18 Hd=(E/q)//C.H.U
19 //RESULTS
20 printf( ’ the steam as i t l e a v e s the b l ad e s and hour s e
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power=% f C.H.U ’ ,Hd)

Scilab code Exa 6.18 example 12

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=300 // f t / s e c
4 W=880 // f t / s e c
5 a=18 // deg r e e C
6 g=32.2 // f t
7 //CALCULATIONS
8 Wd=(p*W)/g// f t l b
9 //RESULTS

10 printf( ’ the work done / l b steam s e c=% f f t l b ’ ,Wd)

Scilab code Exa 6.19 Example 13

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 a=35 // Degree C
4 b=20 // deg r e e C
5 f=2 // f t
6 w=422 // f t
7 w1=222 // f t
8 g=32.2 // f t
9 s=1500 // r p m

10 j=0.8 // f t
11 p=3 // l b / s e c
12 h=80 // p e r c en t
13 i=1400 // f t
14 P=(%pi *(31/12) *(s/60))// f t / s e c
15 W=P/g*[w-(-w1)]// f t l b
16 H=(p*W)/550 // f t l b
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17 //CALCULATIONS
18 E=W/(j*i)//C.H.U
19 //RESULTS
20 printf( ’ the house −power deve l oped per p a i r o f r i n g s

i f the steam=% f f t l b ’ ,E)

Scilab code Exa 6.23 Example 14

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 d=7 // f t
4 h=2 // i n
5 s=750 // r p m
6 s1=31.3 // l b / s e c
7 h1=1.5 // i n
8 a=25 // Degree c
9 p=5.7 // l b / i n ˆ2

10 d1=0.97 // i n
11 h2=370 // f t / s e c
12 j=32.2 // i n
13 k=1400 // i n
14 e=0.75 // p e r c en t
15 w=326 // i n
16 p=290 // i n
17 vi=155 // f t / s e c
18 //CALCULATIONS
19 P=(%pi *7.69*s)/(60) // f t / s e c
20 H=(P*h2*s1)/(550*j)// f t / s e c
21 E=(P*h2)/(j*e*k)//C.H.U/ lb
22 //RESULTS
23 printf( ’ the drop i n p r e s s u r e wh i l e the steam i s

p a s s i n g through the t u r b i n e=% f C.H.U/ lb ’ ,E)

49



Scilab code Exa 6.25 Example 15

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=300 // l b / i n ˆ2
4 ab=100 // deg r e e C
5 w=26.4 //C
6 t=40 // l b / i n ˆ2
7 t1=180 // Degree C
8 p1=0.5 // l b / i n ˆ2
9 T=732.38 //C.H.U

10 W=26.2 //C.H.U/ lb
11 W1=102 //C.H.U/ lb
12 x=0.963 // i n
13 d=335 //C.H.U/ lb
14 E=743.85 //C.H.U/ lb
15 //CALCULATIONS
16 H=T-w//C.H.U/ lb
17 h=T-W1 //C.H.U/ lb
18 H1=E-h//C.H.U/ lb
19 T1=H+H1 //C.H.U/ lb
20 Wd=W1+d//C.H.U
21 //RESULTS
22 printf( ’ the t o t a l work done per l b steam=% f C.H.U ’ ,

Wd)

Scilab code Exa 16.28 Example 16

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=100 // l b / in62
4 p1=0.5 // l b / i n ˆ2
5 T1 =659.3 //C.H.U/ lb
6 T2=26.2 //C H U/ lb
7 W=181 //C H U/ lb
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8 H1=66 //C H U/ lb
9 H2=115 //C H U / lb
10 D=0.912 //C H U/ lb
11 H3 =533.4 //C H U/ lb
12 T3 =108.5 // Degree C
13 T4=26.4 // Degree C
14 W1 =82.1/(D*H3)// l b
15 s=1-W1 // l b
16 //CALCULATIONS
17 T=W/(T1-T2)*100 // p e r c en t
18 Wd=H1+(H2*s)//C H U/ lb
19 H=T1 -T3 //C H U// lb
20 TE=Wd/H*100 // p e r c en t
21 //RESULTS
22 printf( ’ the wi thout b l e e d i n g % f pecen t ’ ,T)
23 printf( ’ the p rope r we ight o f steam i s b l ed=% f

p e r c en t ’ ,TE)
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Chapter 7

Combustion boiler trials

Scilab code Exa 7.1 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 C=86 // p e r c en t
4 h=4.2 // p e r c en t
5 w=20 // l b
6 a=w+0.902 // l b
7 C2 =44/12 // l b
8 N=0.77 // l b
9 CO2 =3.15

10 H2O =0.042*9 // l b
11 N2=w*N// l b
12 Ox=a-CO2 -H2O -N2 // l b
13 //CALCULATIONS
14 Co2=CO2/a*100 // p e r c en t
15 H2o=H2O/a*100 // p e r c en t
16 n2=N2/a// p e r c en t
17 o2=Ox/a*100 // p e r c en t
18 //RESULTS
19 printf( ’ the c ompo s i t i on o f the p roduc t s o f

combut ions by we ight=% f p e r c en t ’ ,o2)
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Scilab code Exa 7.2 Example 2

1

2 clc

3 // i n i t i a l i s a t i o n o f v a r i a b l e s
4 g=0.05 // p e r c en t
5 n=0.35 // p e r c en t
6 c=0.5 // p e r c en t
7 h=10 // p e r c en t
8 m=167 //C H U
9 h1=162 //C H U

10 v=1 // f t ˆ3
11 H2=0.5 // f t ˆ3
12 Co=0.05 // f t ˆ3
13 v2=3 // f t
14 //CALCULATIONS
15 G=(g*c)+(n*H2)// f t ˆ3
16 Tv=(g*h1)+(n*m)//C H U
17 M=Tv/v2 //C H U/ f t ˆ3
18 //RESULTS
19 printf( ’ the gas with tw i c e i t s volume o f a i r=% f C H

U/ f t ˆ3 ’ ,M)

Scilab code Exa 7.4 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 g=8 // p e r c en t
4 f=88 // p e r c en t
5 C=12 // p e r c en t
6 w=20 // l b
7 C1=11/3 // l b
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8 CO2 =3/11 // l b
9 e=0.08 // l b
10 D=0.0218 // l b C
11 w1=0.88 // l b
12 //CALCULATIONS
13 W1=w1/D// l b l b f u e l
14 T=w1/D*w// l b / hr
15 //RESULTS
16 printf( ’ the t o t a l we ight o f exau s t gas l e a v i n g the

eng i n e per hour=% f l b / hr ’ ,T)

Scilab code Exa 7.6 Example 4

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 a=30 // p e r c en t
4 b=20 // p e r c en t
5 c=8 // p e r c en t
6 h=42 // p e r c en t
7 t1=20 // deg r e e C
8 g=0.24 // i n
9 t2=320 // deg r e e c

10 M=7.654 // l b / l b f u e l
11 A=3*M// l b / l b f u e l
12 W=0.08+0.04 // l b
13 T=A+0.8 // l b
14 w1 =0.72+0.3 // l b
15 w=T-w1 // l b
16 d=w*0.24*(t2-b)//C H U/ lb f u e l
17 H=1.02*(639+0.49*220 - t1)//C H U/ lb f u e l
18 //CALCULATIONS
19 T1=d+H//C H U/ lb f u e l
20 //RESULTS
21 printf( ’ t o t a l heat c a r r i e d away by f l u e g a s e s=% f C

H U/ lb f u e l ’ ,T1)
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Scilab code Exa 7.7 Example 5

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=40 // p e r c en t
4 g=30 // p e r c en t
5 c=8 // p e r c en t
6 n=10 // p e r c en t
7 w=6 // p e r c en t
8 g1=10 // p e r c en t
9 g2=4.14 // f t ˆ3

10 Ch4 =4.562 // f t ˆ3 o f a i r
11 Co2 =0.44 // f t
12 H2o =1.18 // f t ˆ3
13 N2=3.7 // f t 6 3
14 x=41.4/11 // f t 6 3
15 //CALCULATIONS
16 T=Ch4+x// f t ˆ3
17 v=1+T// f t ˆ3
18 V=x+g2 // f t ˆ3
19 D=v-V// f t ˆ3
20 P=D/v*100 // p e r c en t
21 //RESULTS
22 printf( ’ the volueme o f a i r s u p l i e d per=% f p e r c en t ’ ,

P)

Scilab code Exa 7.9 Example 6

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 Ox =2.679 // l b
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4 O2=Ox -0.03 // l b O2/ lb f u e l
5 o2=O2 *100/23 // l b a i r l b f u e l
6 E=o2/2 // l b
7 a=17.325 // l b / l b f u e l
8 Co2 =3.294 // l b
9 H2o =0.315 // l b

10 N2o =13.34 // l b
11 O2 =23/100*E// l b
12 So2 =0.005*2 // l b
13 //CALCULATIONS
14 W=Co2+N2o+O2+So2 // l b / l b f u e l
15 //RESULTS
16 printf( ’ the t o t e l we ight o f dry p roduc t s=% f l b / l b

f u e l ’ ,W)

Scilab code Exa 7.11 Example 7

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 l=8.7 // p e r c en t
4 Co2 =42 // p e r c en t
5 N=28 // p e r c en t
6 O2=32 // p e r c en t
7 x=27.65 // l b a i r
8 W=(O2/12) *(100/23) // l b
9 //CALCULATIONS

10 A=x-W// l b
11 //RESULTS
12 printf( ’ the a i r to f l u e s / l b carbon=% f lb ’ ,A)

Scilab code Exa 7.13 Example 8

1 clc
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2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 Co=2420 //C H U
4 a=3400/6 //C H U
5 R=Co/3246 //C H U
6 T=1+0.745 // l b
7 n=1.12 // l b
8 O2 =1.33/1.745 // l b
9 C=O2 *100/23 // l b
10 CB=n/T// l b
11 m=1.74 // l b
12 k=2.33 // l b
13 l=1.33 // l b
14 c=77 // l b
15 d=23 // l b
16 //CALCULATIONS
17 Y=l*c/d//N2
18 //RESULTS
19 printf( ’ the we ight o f a i r and steam =% f N2 ’ ,Y)

Scilab code Exa 7.15 Example 9

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 w=20 // l b
4 t=320 // deg r e e C
5 t1=22 // Degree C
6 w1 =0.0807 // l b
7 A=0.03901 //AH
8 W=0.07469 //AH
9 g=5.2 //A

10 Q=W-A//A
11 //CALCULATIONS
12 H=(g*0.625) /(Q)// f t
13 //RESULTS
14 printf( ’ we ight o f equa l column o f e x t e r n a l a i r=% f
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f t ’ ,H)

Scilab code Exa 7.16 Example 10

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=120 // l b / i n ˆ2
4 h=30 // i n
5 t=48 // deg r e e C
6 C=1000 // l b
7 t1=26 // deg r e e C
8 m=2.2 // p e r c en t
9 g=18 // l b

10 f=127 // l b
11 j=33000 // i n
12 q=1400 // i n
13 L=0.978*8000 //C.H.U
14 b=50 // i n
15 t2=320 // deg r e e C
16 g1=0.24 // i n
17 d=0.90 // i n
18 a=0.4912*30 // l b / i n ˆ2
19 P=p+a// l b / i n ˆ2 abs
20 T=178.62+d*483.45 //C.H.U/ lb
21 //CALCULATIONS
22 Wt=C/f// l b
23 H=Wt*(T-t)//C.H.U
24 F=0.022*(638.9+0.48*220 - t1)//C.H.U
25 G=g*0.24*(t2-t1)//C.H.U
26 E=H/L*100 // p e r c en t
27 E1=b*j*60/(L*f*q)*100 // p e r c en t
28 //RESULTS
29 printf( ’ the heat ba l an c e f o r the b o i l e r and f i n d i t s

e f f i c i e n c y and the o v e r a l l e f f i c i e n c y o f the
p l an t=% f p e r c en t ’ ,E1)

58



Scilab code Exa 7.17 Example 11

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=7950 // l b C.H.U / lb
4 w=15 // p e r c en t
5 c=0.85 // l b
6 w1=14 // p e r c en t
7 w2=9 // p e r c en t
8 t1=15 // deg r e e C
9 t2=325 // deg r e e C

10 g=0.25 // l b
11 //CALCULATIONS
12 H=c*v//C.H.U
13 H1 =0.15*(638.9+0.48*225 -15) //C.H.U
14 C=c*c// l b
15 A=19.2 // l b
16 Wt=A+C// l b
17 P=Wt*g*(t2-t1)//C.H.U/ lb c o a l
18 R=0.14*H//C.H.U
19 R1=H-H1-P-R//C.H.U
20 B=R1/H*100 // p e r c en t
21 //RESULTS
22 printf( ’ the e f f i c i e n c y o f a b o i l e r =% f p e r c en t ’ ,B)
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Chapter 8

Internal combustion engines
Variable specific heats

Scilab code Exa 8.1 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 b=6 // i n
4 b1=9 // i n
5 r1=4 // r a t i o
6 r2=1 // r a t i o
7 p=50 // l b / i n ˆ2
8 s=300 // r p m
9 e=30 // per c en t

10 v=260 //C.H.U
11 a=1.41

12 h=0.30 // i n
13 g=33000 // i n
14 g1=1400 // i n
15 A=1-(r2/r1)^0.41 // l b / i n ˆ2
16 //CALCULATIONS
17 I=(p*%pi *36/4*9/12*s/2) *1/g// f t ˆ3
18 X=(I*g)/(g1*v*h)// f t ˆ3
19 C=X*60/I// f t ˆ3
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20 R=h/A*100 // per c en t
21 //RESULTS
22 printf( ’ The f u e l consumption i n f t ˆ3/h p hr and the

e f f i c i e n c y r e l a t i v e to the a i r s t andard c y c l e=% f
p e r c en t ’ ,R)

Scilab code Exa 8.3 Example 2

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=200 // r p m
4 h1=50 // i h p
5 P4=33.4 // l b / i n ˆ2
6 W=9000 // f t l b
7 x=33000 // f t . l b
8 p=1728 // f t / l b
9 //CALCULATIONS

10 w=h1*x/100 // f t l b
11 T=w/W// f t ˆ3
12 V =13/14*T// f t ˆ3
13 D=((V*p*8) /(3* %pi))^(1/3) // i n
14 //RESULTS
15 printf( ’ The d iamete r o f the c y l i n d e r o f a s i n g l e

a c t i n g and swept volume=% f in ’ ,D)

Scilab code Exa 8.6 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 h=12 // i n
4 h1=18 // i n
5 v=19000 //B .Th .U/ lb
6 T=12600 // l b / i n ˆ2
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7 m=90 // l b / i n ˆ2
8 w=120 // g a l
9 t1=140 //F
10 t2=60 //F
11 t3=570 //F
12 Cv=0.24 // f t / l b
13 q=810 // f t / l b
14 n=16.9 // l b
15 //CALCULATIONS
16 H=(n/t2*v)//B .Th .U
17 H1=[m*%pi *(144/4) *(h1/h)*(T/t2)]/(778*2) //B .TH.U/min
18 H2=1750 //B .Th .U
19 H3=(H1-H2)//B .Th .U
20 W=(w*10/t2)*(t1 -t2)//B,Th .U
21 G=((q+n)/(t2))*(t3-t2)*Cv //B .TH.U
22 //RESULTS
23 printf( ’ The heat ba l an c e showing heat q u a n t i t i e s

r e c e i v e d and the d i s c h a r g e d per min=% f B .TH.U ’ ,G
)

Scilab code Exa 8.8 Example 4

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=12.5 // i . p . h
4 p1=8.25 // i n
5 p2=12 // i n
6 t=110 // per min
7 g1=280 //C.H.U/ f t ˆ3
8 g2=215 // f t ˆ3
9 V=25 // p e r c en t

10 e=0.875 // i n
11 T=33000 // i n
12 v1 =0.4170 // f t ˆ3
13 //CALCULATIONS
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14 M=(T*v)/(( %pi*(p1)^2) /(4)*(p2/p2)*(t))// l b . i n ˆ2
15 V1=%pi*(p1)^2/4*p2 /1728*e// f t ˆ3
16 V2=(%pi*(p1)^2*p2)/(4*4*1728) // f t ˆ3
17 G=(g2 /60*1/t)// f t ˆ3
18 T1=G*g1 //C.H.U
19 T2=(T1/v1)//C.H.U
20 F=(M/T2)//C.H.U
21 //RESULTS
22 printf( ’ The va lu e o f the Tookey f a c t o r f o r gas

eng i n e=%. f C .H.U ’ ,F)

Scilab code Exa 8.10 Example 5

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p1=140 // l b / i n ˆ2
4 p2=6.6 // l b / i n ˆ2
5 v1=122 // r . p .m
6 v2=1250 //b . h . p
7 t=1425 // i . h . p
8 p3=77.8 // l b / i n ˆ2
9 h=0.356 // l b

10 v=10000 //C.H.U/ lb
11 h2=2400 // l b
12 q=33000 // i n
13 j=1400 // i n
14 //CALCULATIONS
15 t=(v2*q*60)/(j*h*v2*v)*100 // p e r c en t
16 V=(p3 *144*v1)/(q*2) //V
17 V1=(p2 *144*v1)/q//V
18 T=24.16 //V
19 V2=t/T// f t ˆ3
20 I=V*V2 // f t ˆ3
21 I1=V1*V2 // f t ˆ3
22 H=24904 //C/ .H.U//mim
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23 T=(I*q*60)/(j*h*v2*v)*100 // p e r c en t
24 T1=(I1*q)/(j*H)*100 // p e r c en t
25 T2=(h*v2*v)/(60) //C.H.U
26 H1=(v2*q)/(j)//C.H.U/mim
27 H2=H-(I1*q*v2)/(j*t)//C.H.U/mim
28 T3=H1+H2 //C.H.U/mim
29 Tn=T2-T3 //C.H.U/mim
30 //RESULTS
31 printf( ’ the o v e r a l l the rma l e f f c i e n c y=% f p e r c en t ’ ,t

)

32 printf( ’ the c y l i n d e r volume in f t ˆ3=% f volume ’ ,V)
33 printf( ’ the therma l e f f i c i e n c y o f steam eng i n e=% f

p e r c en t ’ ,T1)
34 printf( ’ t o t a l heat i n o i l .mim=% f C.H.U/mim ’ ,Tn)

Scilab code Exa 8.12 Example 6

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 r=14 // i n
4 r1=1.8 // i n
5 t=30.4 // l b
6 e=0.6 // l b
7 lam =1.4

8 d=12 // i n
9 d1=18 // i n

10 v=10000 //C.H.U/ lb
11 P=200 // r m p
12 //CALCULATIONS
13 A=1 -(1/( lam*(r)^0.4))*((r1)^lam -1)/(r1 -1) // p e r c en t
14 T=e*A// p e r c en t
15 H=t/60*v//C.H.U
16 H1=H*T//C.H.U
17 I=(H1 *1400) /(33000) // l n / i n ˆ2
18 M=(I*33000) /(2* %pi *144/4* d1/12*P/2) // l b / i n ˆ2
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19 //RESULTS
20 printf( ’ the i n d i c a t e d hourse−power and the mean

e f f i e c t i v e p r e s s u r e o f the eng i n e=% f l b / i n ˆ2 ’ ,M)

Scilab code Exa 8.19 Example 7

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 cv =0.1714 //C.H.U
4 R=100.3 // f t . l b
5 T=500 // deg r e e c
6 J=1400 // i n
7 Lam=R/J//C.H.U pe r c en t C
8 //CALCULATIONS
9 Cp=Lam+cv //C.H.U pe r c en t C

10 //RESULTS
11 printf( ’ The s p e c i f i c heat at c on s t an t volume o f a

ga s eou s mixture i s=% f C.H.U pe r c en t C ’ ,Cp)

Scilab code Exa 8.20 Example 8

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 a=0.124 // i n
4 b=0.000025 // i n
5 R=0.0671 // heat u n i t s
6 //CALCULATIONS
7 Cp=(R+a+b)+b//T
8 //RESULTS
9 printf( ’ the s p e c i f i c heat o f a gas at c on s t an t

volume=% f T ’ ,Cp)
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Scilab code Exa 8.21 Example 9

1

2 clc

3 // i n i t i a l i s a t i o n o f v a r i a b l e s
4 v=18 // f t ˆ3
5 p=14 // l b / i n ˆ2
6 p1=150 // l b / i n ˆ2
7 Cp =0.242 //T
8 Cv =0.171 //T
9 j=1400 // f t

10 R=j*(Cp-Cv)// f t . l b
11 p2=144 // f t
12 I1 =137500 // f t / l b
13 I2=6.37 // f t / l b
14 v2 =3.282 // f t ˆ3
15 //CALCULATIONS
16 T=(p2*p*v)/R// Degree C
17 T2=(p2*p1*v2)/(R)// Degree c
18 W=Cp*(T2-T)+0.00002*[( T2)^2-(T)^2] //C.H.U/ lb
19 C=v/v2 // r a t i o
20 //RESULTS
21 printf( ’ The work done the t empe ra tu r e s at the

b eg i nn i ng and end o f compre s s i on r a t i o=% f r a t i o ’
,C)

Scilab code Exa 8.22 Example 10

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 r=12.5 // r a r i o
4 p=0.39*10^6 // f t . l b
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5 p1=14 // l b / i n ˆ2
6 t=373 // Degree C
7 g=18 // f t ˆ3
8 t1=100 // Degree C
9 V=g/r// f t ˆ3
10 I=0.2*10^6 // f t l b / l b
11 T=0.59*10^6 // f t . l b / l b
12 D=0.221*10^6 // f t . l b / l b
13 A=0.095*10^6 // f t . l b / l b
14 E=0.264*10^6 // f t . l b / l b
15 E1 =0.390*10^6 // f t . l b / l b
16 //CALCULATIONS
17 W=(E/E1)*100 // p e r c en t
18 M=(E)/(144*(g-V))// l b . i n ˆ2
19 //RESULTS
20 printf( ’ the e f f i c i e n c y o f the eng i n e and the m e p

on the assumpt ion tha t the s p e c i f i c h e a t s=% f l b
i n ˆ2 ’ ,M)
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Chapter 9

Valve Dlagrams and value gears

Scilab code Exa 9.5 Example 1

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=20 // i n
4 l=100 // i n
5 r=120 // r . p .m
6 v=3.5 // i n
7 l2=1 // i n
8 l3=1/8 // i n
9 v1=1.44 //umega i n / s e c

10 //CALCULATIONS
11 V=p*(1.06/1.166) //umega in . / s e c
12 R=(V/v1)//umega in / s e c
13 //RESULTS
14 printf( ’ The r a t i o o f v e l o c i t y o f the p i s t o n to the

v e l o c i t y=% f umega i n / s e c ’ ,R)

Scilab code Exa 5.7 Example 2
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1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=0.6 // i n
4 m=1.0 // i n
5 t=0.75 // i n
6 p=4 // i n
7 //CALCULATIONS
8 D=t/m// i n
9 A=(p*m/D)// i n

10 //RESULTS
11 printf( ’ the t r a v e l and l a p s o f the va l u e=% f in ’ ,A)

Scilab code Exa 9.10 Example 3

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 l=1.5 // i n
4 p=4.0 // i n
5 v=0.98 // i n
6 //CALCULATIONS
7 T=(l*p/v)// i n
8 //RESULTS
9 printf( ’ the p a r t i c u l a r s o f a va l u e and i t e c c e n t r i c=

% f in ’ ,T)

Scilab code Exa 9.12 Example 4

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 p=1/10 // i n
4 v1=3/4 // i n
5 v2=3/5 // i n
6 m=1*1/2 // i n
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7 l=4 // c rank s
8 a1=1.25 // i n
9 a2=0.7 // i n
10 //CALCULATIONS
11 C=a1/a2 // i n
12 A=l*a1/a2 // i n
13 S=(A/2-a1)// i n
14 //RESULTS
15 printf( ’ the t r a v e l o f the va l u e =% f i n ’ ,S)

Scilab code Exa 9.17 Example 5

1 clc

2 // i n i t i a l i s a t i o n o f v a r i a b l e s
3 v=3*1/2 // i n
4 a=30 // deg r e e
5 l=0.8 // i n
6 v1=0.2 // i n
7 L=0.13 // i n
8 m=1.075 // i n
9 d=0.58 // i n

10 p=1.875 // i n
11 //CALCULATIONS
12 V=(p-d)// i n
13 P=V+1.25 // i n
14 //RESULTS
15 printf( ’ the main va lu e and the maximum open ing to

steam=% f in ’ ,P)
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