Calculation formula for heat dissipation of pipes using electric heating cable

1、 Determine the process parameters of the pipe to be traced
Before the installation of electric tracing band, it is necessary to calculate and design the relevant
antifreeze and thermal insulation scheme according to the actual situation and requirements of the site.
In order to design an accurate scheme correctly, it needs the support of various parameters.
Maintenance temperature (Tw) of heat tracing medium, pipe diameter D, surface area s of tank body,
insulation material and thickness δ, minimum ambient temperature (Th) of electric tracing zone using
area, installation environment (such as buried pipe, indoor or outdoor, etc.). The difference between
the temperature to be maintained (TW) of the medium in the pipeline and the lowest ambient
temperature (Th) in the service area of the tracing zone is calculated, which is expressed by △ T, and
the formula is: △ t = Tw-Th.
2、 Calculation of heat dissipation of heat tracing pipe
Calculation formula of pipe heat dissipation: q = q × f × e × H
Q: refers to the heat tracing required by the pipeline
Q: refers to the heat dissipation capacity of the pipeline in the benchmark unit (according
to the thickness of insulation material, temperature difference, pipeline size and other parameters,
refer to Table 1-1 below)
F: correction coefficient of thermal insulation material (refer to table 1-2 below)
E: the correction factor of pipeline material (refer to table 1-3 below)
H: the correction coefficient of environmental conditions (see table 1-4 below)
3、 Example of heat tracing calculation of pipeline:
The chemical medium transportation (stainless steel) pipe has a diameter of 4 ", the
thickness of the outer thermal insulation layer of polyurethane foam plastic is 20mm, the chemical
medium in the pipeline needs to maintain the temperature of 15 degrees, the minimum temperature in
winter is -25 degrees, and the outdoor ambient wind speed is 15m/s, and the heat loss per meter pipe is
calculated.
△T=Tw-TH=15℃-（-25℃）=40℃
Refer to the following Table 1-1: the pipe diameter (d) is 4 ", the thickness of the external
insulation layer is 20 mm, the temperature difference △ t = 40 ℃, and q = 33 w / m
Check table 1-2: the insulation layer is made of polyurethane foam, and its thermal
insulation coefficient is f=0.67
Refer to the following table 1-3: the correction coefficient for the average wind speed of
15m / s in the outdoor environment is: H = 1.15
By substituting the above parameters into the formula (q = q × f × e × h): q = 33 × 0.67 ×
0.9 × 1.15, the heat tracing required by the heat tracing pipe is calculated as: q = 22.88w/m.
4，Check the table of parameters (1-1, 2, 3, 4)
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Table1-2: Insulation material correction factor
Insulation Materials

Insulation coefficient

glass fiber
Rock wool
Slag wool
Pearl cotton
Polyurethane foam
Styrofoam
Calcium carbonate
Asbestos calcium
Composite silicate felt

1
1.22
1.11
1.31
0.67
0.86
1.5
1.83
0.65

Table1-3: Insulation material correction factor

Pipe material
Carbon steel
copper
stainless steel
plastic

Thermal conductivity
(w/m.°c)
0.036
0.044
0.04
0.047
0.024
0.031
0.054
0.066
0.0234

Table1-4: Environmental condition correction factor

Correction factor
1
1.05
0.9
0.65

Environmental conditions
indoor
Outdoor wind speed 5m/s
Outdoor wind speed 15m/s
Outdoor wind speed 25m/s

1

Correction factor
1
1.05
1.15
1.3

