


𝐿𝑀𝑇𝐷 =
∆𝑇ℎ − ∆𝑇𝑐

ln
∆𝑇ℎ
∆𝑇𝑐

=
176 − 95 − (105 − 90)

ln
176 − 95
105 − 90

= 39.2

𝑞 = 𝑈. 𝐴. 𝐿𝑀𝑇𝐷

𝐴 =
𝑞

𝑈. 𝐿𝑀𝑇𝐷
=

150000

100 ∗ 39.2
= 38.2 𝑓𝑡2



𝑁 =
𝐴𝑜

𝜋𝑂𝐷. 𝐿

𝑁 =
38.2

0.2618 ∗ 7.5
= 20







Nt = 24

Pass : 4 

u = 5.87 ft/s











𝑎𝑠 =
10 ∗ 0.25 ∗ 2

1.25 ∗ 144
= 0.0278 𝑓𝑡2

𝐺𝑠 =
6350

0.0278
= 229000

𝑙𝑏

𝑓𝑡2. ℎ𝑟

𝑅𝑒 =
0.06∗229000

0.978
= 14080

66 =
ℎ𝑜 ∗ 0.06

0.055

0.333 ∗ 0.404 ∗ 2.42

0.055

−
1
3

ho = 109.5 Btu/hr.ft2.˚F



𝑈𝑜 =
1

1
ℎ𝑖𝑜

+ 𝑟𝑖 + 𝑟𝑜 +
1
ℎ𝑜









Nt = 44

Pass : 4 

u = 5.34 ft/s





B=IDshell=12 in B=1/5 IDshell=2.4 in B= 5 in

as = 0.2 ft2 as= 0.04 ft2 as= 0.083 ft2

Gs= 31750 Gs= 158750 Gs= 76506

Re= 1950 Re=9700 Re=4700

JH= 28 JH= 55 JH= 37

ho= 46.4 ho= 91.15 ho= 61.3

Uo= 39.1 Uo= 66.6 Uo= 49.1

Arequired= 96.6 Arequired= 56.7 Arequired= 76.95

Aavailable< Arequired Aavailable=1.5 Arequired Aavailable=1.12 Arequired



∆𝑃𝑠ℎ𝑒𝑙𝑙=
𝑓𝑠 . 𝐺𝑠

2. 𝐷𝑠 . (𝑁𝑐 + 1)

5.22. 1010. 𝐷𝑒 . 𝑆. ∅
(𝑝𝑠𝑖)

∆𝑃𝑠ℎ𝑒𝑙𝑙=
0.0025 ∗ 765062 ∗

12
12 ∗ (

7.5
5/12

+ 1)

5.22 ∗ 1010 ∗ 0.06 ∗ 0.78 ∗ 1
= 0.114 𝑝𝑠𝑖 (𝑝𝑠𝑖)

∆𝑃𝑠ℎ𝑒𝑙𝑙= 1.5 ∗ 0.114 = 0.171 𝑝𝑠𝑖 (𝑝𝑠𝑖)




