THERMAL DESIGN OF HEAT-TRANSFER EQUIPMENT  11-25
TABLE 11-3 Typical Overall Heat-Transfer Coefficients in Tubular Heat Exchangers
U=Btw/(°F - ft - h)
Includes Includes
Design total Design total
Shell side Tube side U dirt Shell side Tube side U dirt
Liquid-liquid media Dowtherm vapor Dowtherm liquid 80-120 .0015
Gas-plant tar Steam 40-50 0055
Aroclor 1248 Jet fuels 100-150 | 0.0015 . e ;
- High-boiling hydrocarbons V | Water 20-50 .003
CDEEEiaIfgrﬁiI;}ézltwater zxit: 3(1)8_28 0 851 Low-boiling hydrocarbons A | Water §80-200 .003
Ethanol amine (MEA or Water or DEA, 140-200 .003 H{%fégﬂ;gl) vapors (partial oil 2540 004
DEA) 10-25% solutions or MEA solutions Organic solvents A Water 100-200 | 003
Eue% 0% \g,?ter }(5)_%2 83; Organic solvents high NC, A | Water or brine 20-60 .003
Gﬁ?olci);e VVlater 60 _1 () 0 : 003 Organic solvents low NC, V Water or brine 50-120 .003
¢ N : Kerosene Water 30-65 .004
Heavy oils Heavy oils 10—40 .004 . p
Heavy oils Water 1550 | .005 Eﬁr‘isﬁ‘_‘e oil 20-30 ) 005
. . phtha Water 50-75 .005
Hydrogen-rich reformer Hydrogen-rich 90-120 .002 Naphtha 0il 20-30 005
stream reformer stream Stall))ilizer reflux vapors Water §80-120 003
Kerosene or gas oil Water 25-50 .005 Steam Feed water 400-1000 | 0005
Kerosene or gas oil oil 20-35 .005 Steam No. 6 fuel oil 15-95 0055
Kerosene or jet fuels Trichlorethylene 40-50 0015 Steam No. 2 fuel oil 60-90 0025
kcl]jef pater \yater 2305:200 002 Sulfur dioxide Water 150-200 | 003
ube o1 ( ow VIS.COSIt,y) ater 0 002 Tall-oil derivatives, vegetable | Water 20-50 .004
Lube oil (high viscosity) Water 40-80 .003 A
Lube oil oil 11-20 006 oils (vapor)
ube o1 ! - : Water Aromatic vapor-stream 40-80 .005
Naphtha Water 50-70 .005 azeotrope
Naphtha 0il 25-35 .005 i '
Organic solvents Water 50-150 .003 Gas-liquid media
Organic solvents Brine 35-90 .003
Organic solvents Organic solvents 20-60 002 Air, Ny, ete. (compressed) Water or brine 40-80 .005
Tall oil derivatives, vegetable Water 20-50 004 Air, Ny, etc., A Water or brine 10-50 005
oil, ete. Water or brine Air, N, (compressed) 2040 .005
Water Caustic soda solutions | 100-250 .003 Water or brine Air, Ny, ete., A 5-20 005
(10-30%) Water Hydrogen containing 80-125 .003
Water Water 200-250 | .003 natural-gas mixtures
Wax distillate Water 15-25 .005 Vanori
Wax distillate oil 13-23 005 aporizers
o vanor s . Anhydrous ammonia Steam condensing 150-300 | .0015
Condensing vapor-liquid media Chlorine Steam condensing 150-300 | .0015
Alcohol vapor Water 100-200 | .002 Chlorine Light heat-transfer 40-60 .0015
Asphalt (450°F.) Dowtherm vapor 40-60 .006 oil
Dowtherm vapor Tall oil and 60-80 .004 Propane, butane, etc. Steam condensing 200-300 .0015
derivatives Water Steam condensing 250—400 | .0015

NC =noncondensable gas present.

V =vacuum.
A = atmospheric pressure.

Dirt (or fouling factor) units are (h - {t* - °F)/Btu.
To convert British thermal units per hour-square foot-degrees Fahrenheit to joules per square meter-second-kelvins, multiply by 5.6783; to convert hours per square
foot-degree Fahrenheit-British thermal units to square meters per second-kelvin-joules, multiply by 0.1761.



