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Pipe & Tank Tracing (cont’d.)

Tank tracing requires an additional calculation
of the total exposed surface area. To calculate
the surface area:

Cylindrical Tanks —
Area = 2 π r2 + π DH

A = π D (r + H)

Horizontal Tanks —
Area = 2[(W x L) + (L x H) + (H x W)]

Note — If the volume of the room is larger than the chart values, divide by 2, 3, 4, etc. until the
trial volume fits the curve. Then select heater from this volume. Multiply heaters selected by the
number used to select the trial volume.

Curve A — Rooms with little or no outside exposure. No roof or floor with outside exposure; only 1 wall exposed with not
over 15% door and window area.

Curve B — Rooms with average exposure. Roof and 2 or 3 walls exposed, up to 30% door and window area. But with roof,
walls and floor insulated if exposed to outside temperatures.

Curve C — Rooms with roof, walls and floor uninsulated but with inside facing on walls and ceiling.

Curve D — Exposed guard houses, pump houses, cabins and poorly constructed rooms with reasonably tight joints but no
insulation. Typical construction of corrugated metal or plywood siding, single layer roofs.

Technical Information
Determining Heat Energy Requirements

Tank Tracing Example — Maintain a metal
tank with 2 inch thick Fiberglas® insulation at
50°F. The tank is located outdoors, is 4 feet in
diameter, 12 feet long and is exposed at both
ends. The minimum ambient temperature is
0°F and the maximum expected wind speed is
15 mph.

1. Surface Area — Calculate the surface area
of the tank.
A = π D (r + H)
A = π 4 (2 + 12)
A = 175.9 ft2

2. Temperature Differential (∆T)

∆T = TM - TA = 50°F - 0°F = 50°F

3. Heat Loss Per Foot2 — Obtain the heat
loss per square foot per degree from
Table 3.

Heat loss/ft2/°F = 0.04 W/ft2/°F

4. Insulation Factor — Table 3 is based on
Fiberglas® insulation and a 50°F ∆T.
Adjust Q for thermal conductivity (k factor)
and temperature as necessary, using
factors from Table 2.

5. Wind Factor — Table 3 is based on 20
mph wind velocity. Adjust Q for wind
velocity as necessary, by adding 5% for
each 5 mph over 20 mph. Do not add
more than 15% regardless of wind speed.
Note — For indoor installations, multiply
Q  by 0.9.

6. Calculate Total Heat Loss for Tank —
Multiply the adjusted heat loss per square
foot per °F figure by the temperature
differential. Multiply the loss per square
foot by the area.

Q = 0.04 W/ft2/°F x 50°F ∆T = 2 W/ft2

Q = Adjusted W/ft2 x tank surface area
Q = 2 W/ft2 x 175.9 ft2

Heat Loss from Tank = 351.8 Watts

Comfort Heating

For complete building and space heating
applications, it is recommended that a detailed
analysis of the building construction heat
losses (walls, ceilings, floors, windows, etc.)
be performed using ASHRAE guidelines. This
is the most accurate and cost effective
estimating procedure. However, a quick
estimate of the kW requirements for room and
supplemental heating or freeze protection can
be obtained using the chart to the right.

Problem — A warehouse extension measures
20 ft long x 13 ft wide x 9 ft high. The building
is not insulated. Construction is bare concrete
block walls and an open ceiling with a plywood
deck and built-up roof. Determine the kW
required to maintain the warehouse at 70°F
when the outside temperature is 0°F.

Solution —

1. Calculate the volume of the room.

20 ft x 13 ft x 9 ft = 2,340 ft3

2. Refer to the chart, use Curve D which
corresponds to the building construction.

3. Find the intersection of 2,340 ft3 with
curve D. The kilowatts required are 9.3 kW.
Suggest using a 10 kW unit blower heater.
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Kilowatts Required

Comfort Heating Chart

Estimating kilowatts required to maintain
70°F with an outside temperature of 0°F




