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comparison of steam, high pressure hot

Table 2
water and high temperature oil systems
Steam Hot Water High Temperature Oil
1 High heat content. Latent heat Moderate heat content. Poor heat content
approximately 900 Btu/lb Specific heat —1 Specific heat often 0.4 -0.7
2 Cheap but some water treatment  Cheap. Only occasional dosing Expensive
cost
3 Good heat transfer coefficients  Moderate heat transfer Relatively poor heat transfer
coefficients coefficients
4 High pressure required for high  High prassure required for high  Low pressures only to get high
temperatures temperatures temperatures
5 No circulating pump required Circulating pump required Circulating pump required
6 Small pipes Large pipes Larger pipes
7 Easy to control with 2-way valves Less easy - 3-way valves or Less easy - 3-way valves or
differential pressure valve may  differential pressure valves may
be required be required
8 Temperature breakdown easy Temperature breakdown less easy Temperature breakdown |ess easy
_ through reducing valve
9 Steam traps required No steam traps No steam traps
10 Condensate to be handled No condensate handling No condensate handling
1" Flash problems No flash problems No flash problems
12 Blowdown loss No blowdown loss No blowdown loss
13 Corrosion problems Less corrosion Negligible corrosion
14 Reasonable pipework required  Searching medium, welded or Very searching medium, welded
flanged joints usual or flanged joints usual
15 No fire risk No fire risk Fire risk
18 System flexible System less flexible System inflexible
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Table3 Average Heat Loss

from Oil in Tanks and Pipe Lines

Position Qil Temperature # Heat Transfer Rate in BTU/hr/ft * /°F
temperature difference between oil
and surrounding air (W/m 2 °C)
Unlagged Lagged

Tank Sheltered Up to 50°F ( 10°C) 1.2 ( 6-81) .3 (1-70)
Upto 80% ( 27:0 1:3 ( 7-38) -325 (1-84)
) Up to 100°F ( 38°C) 1-4 ( 7-95) -35 (1-99)
Tank Exposed Up to 50°%F ( 10°C) 1°4 ( 795) 35 (1+99)
Up to 800F ( 27°C) 1-5 ( 8-52) '375 (2+13)
Up to 100°F ( 38°C) 16 ( 9-08) 4 (2+27)
Tank In Pit All Temperatures 1°2 ( 4'81) -
Pipe Sheltered Up to 80% ( 27°C) 1-5 ( 852) -375 (2-13)
Line 80 to 260°F (127°C) 2:3 (13-05) *575 (3-26)
Pipe Exposed Up to eozr ( 27§C) 1:8 {10:22) *45 (2-55)
Line 80 to 260°F (127°C) 2:75(15-61) -7 (3-97)

# For maximum heat loss the "surrounding air temperature” may be say 25%F (-4°C) or higher or lower according to

country cnd locality.

For rough calculations it may be taken that 1 ton (1016 kg) of fuel oil occupies 40 cu ft (11 cubic metres). The

specific heat of heavy fuel oil is 0-45/0-48.

HEAT TRANSFER FROM STEAM COILS

Approximately 20 BTU per hr per sq ft of heating surface per deg F difference between oil and steam

temperarure (114 W/m 2 °C).

HEAT TRANSFER FROM HOT WATER COILS

Approximately 10 BTU per hr per sq ft of heating surface per deg F difference between oil and water

temperature (57 W/m 2 °c).
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Fig 15 Incorrect Arrangement

Steam
Product Line Jacket Diameter Connection
2% 4" '
3 6” %"
4" 6" EA
6" 8" %"
8" 10" 7
10” 12" ™

Table 5§ Steam size connections for jacketed lines.
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Fig 14 Correct Arrangement
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Product Line Size 1" 12" 2" 3 4 g° 8" 10712 14"-18" 18"-20"
Type A Number of %" Tracers

General frost protection

or where solidification

may occur at temps ? 1 ! L ] o Z 2 2 2
below 249C (759F)

Type B Number of 2" Tracers

Where solidification

may occur at temps 1 1 1 1 2 2 2 3 2 3
between 24-669°C (75-1500F).

Type C Number of 2’ Tracers

When solidification

may occur at temps 1 2 2 3 3 3 3 6 8 10

between 66-1490C (150-300CF).

Table 4 Number of %’ tracers used with different sizes of product lines.
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