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Question 1:

Calculate the �ame height for a 0.2 m by 0.2 m heptane �re
at normal temperature and pressure.

Suggested solution:

The �ame height can be calculated using Heskestads �ame
height equation 1.

L = 0.235 · q̇(2/5) − 1.02 ·D (1)

In order to use the equation, the heat release rate and diameter
of the �re must be found. The heat release rate is a function of
the mass loss rate, and the diameter is a function of the area.

1. Area and diameter of the �re:

A = l · l (2)

A = 0.2 m · 0.2 m = 0.04 m2 (3)

(4)

D =

√
4 ·A
π

=

√
4 · 0.04 m2

π
= 0.226 m

(5)
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2. Mass loss rate of the �re:

ṁ
′′

= ṁ
′′
∞
(

1 − e−κβ·D
)

(6)

= 0.101 kg/(m2 s) ·
(
1 − e−1.1·0.226 m

)
(7)

ṁ
′′

= 0.022 kg/(m2 s) (8)

(9)

ṁ = ṁ
′′ ·A

ṁ = 0.022 kg/(m2 s) · 0.04 m2 (10)

= 0.00089 kg/s (11)

3. Heat release of the �re:

q̇ = χ · ṁ · ∆HC (12)

= 0.7 · 0.00089 kg/s · 44600 kJ/kg (13)

= 27.7 kW (14)

4. Flame height of the �re

L = 0.235 · q̇(2/5) − 1.02 ·D (15)

= 0.235 · (27.7 kW)2/5 − 1, 02 · 0.226 m (16)

= 0.66 m (17)

The �ame height for a 0.2 m by 0.2 m heptane �re at normal
temperature and pressure, is calculated to 0.66 m.
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