PREDICTION OF TUBE SIDE HEAT
TRANSFER COEFFICIENT FOR WATER
BY NOMOGRAPH

— Dr.G.K.Roy

economic availability, water isbeing used asaversatile

heat exchange medium in indudrid practice. For
cdculaion of tube sde heat transfer coefficient, equations of
Dittus-Bodtier and Colburn (jH- factor) are quite often used.
For moderate pressures and temperatures, the Dittus-Bodtier
equation has been dmplified and given as under by
McAdams®

I n view of its favourable therma properties and

h, =150 (1 +0.011 tb) Y.
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D0.2

)

 Where, h, = inside film coefficient for heat transfer,
Bt
» hr. fi2°F
t, = bulk (i.c. average) temperature of water, °F

ACCURACY OF THE NOMOGRAPH

V = linear velocity of water in the tube, fps The values of tube side heat transfer coefficient for water
obtained fromi'figure -1 have been found to agree well with

D = tube diameter, inch

Equation - 1 when rewritten in a convenient SI unit becomes, :c NS ;’.i' N rsec.
m2
h, = 1450 (1 + 0.014 ¢) Vo @ 98
‘ Do-2 80 -
Where, h, = inside film coefficient for heat transfer, Y 8o
m.2K 70K - 103 —~ 20
t = bulk temperature of water. °C 60k 3 14
'V = Tinear velocity of water, m/Sec. %0 i\ 3'°
40 37o
D = tube diameter, m. ol - 750
- <30
In order to make the use of equation — (2) more conven- 20+ -
ient and meaningful for design calculations, a nomograph = 5279
(figure -1 ) has been prepared. 10 - 010 1
. s ) — 1.0
Range of applicability of the nomograph : aL 014 -~ 08
The range of applicability of the nomograph is presented ~ FIG.1 PREDICTION OF TUBE SIDE HEAT
below (table- 1). TRANSFER COEFFICIENT FOR WATER
BY NOMOGRAPH.
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their respective values calculated with the help of equation - 2, |
which is evident from an example given below.

Example : For the following case, calculate the tube side heat
transfer coefficient and compare the value with that obtained
from nomograph : :

Water velocity (v) - 1.8 m/Sec.

Tube diameter (D) - 0.025 m

Bulk temperature of water (t) - 60°C
Solution :

From equétion -2,

_ 1.8)08
h, = 1450 (1 + 0.014 x 60) J_l(O.OQS) 02
= A
= 8929 mE
h, from nomograph (figure - 1)
W
= 8000 2K

% deviation of nomograph value from calculated one,
-8929-8000 _
=550 104
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HORIZONTAL BPO PUMPS
CAPACITY 50-5000 LPM

o High Interchangeabifity
® Back pullout design for quick sevicing
o Simple extemal axial adjustment for better efficiency
® LowN.P. S, H. Requirement
We also speciatise in
VERTICAL GLANDLESS CHEMICAL/SLURRY PUMPS
for comosion/wear resistant application
Capacity: 50LPM — 2000 LPM

MATERIAL OF CONSTRUCTION
Highsiiconlron ~ Hv 9, CD4M, Poly Propyiene G\‘
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Corrosion resistant Ploypropylene Valves

Ideal for: Textile & Rayon Industries, Fertilizer plants,

Pulp & Paper Industries, Sewage & Water treatment, Chemical Plants,Power Plants, Etc.

DIAPHRAGM VALVES

Sizes: 12mm to 100mm

Valves can be supplied with a choice of two
diaphragm such as Neoprene rubber diaphragms,
Hypalon rubber or Teflon coated Neoprene rubber
diaphragms

BALL VALVES

Sizes: 25mm, 50mm, 75rmm to 100mm

All Valves can be st#Dplied either threaded or Flanged
connection & we offer the designi, supply and
installation of complete pipe lines, pipe %’ttings in
plastic PV.C,, P.P.,, PVC:FRP, PP-FRP. Also
manufacturin? P.P sheets in various sizes and
thickness for fabricating non corrosive resistance
equipments-plants and machinery.

Pressure resistance—10 Kg / Cm
Heat resistance—100 Cg.
Contact:

M/S. JYOTI PLASTIC WORKS

84, B.T. Compound Malad (W), P.B. No. 7620, BombadeO 064,
Telephone No. 682-3241/682-3242/682-4448/682:1925/6824557/
682-3597. Telex: 01170074 JOTYIN

"Offices at: Bombay, Delhi, Bangalore, Ahmedabad.

Footl Valves

‘Y’ TYPE GLOBE VALVE.
Sizes: 12mm to 150mm
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