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Energy Losses

The precise calculation of
energy losses in a building
due to a door is quite
complex, but we use a
simplified model for
calculation purposes.

In this document we explain
the basis of this simplified
model
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Energy Losses 1}%

These losses in a building due to a door can be
summarized in this equation:

E=E+E,+E +E,
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Heat Transmission
Losses

a

There is a heat flow that passes through the door

when the door is closed, defined by the following
equation:

Ht:A'U°(Ti_To)

e Ais the area of the door

« T.and T, are the inside and outside
temperatures in the building

e Uis the thermal transmittance {%



Heat Transmission
Losses

<)

The thermal transmittance (also known as U-Value) is
the sum of the thermal resistance of the materials of
the door leave and internal and external surfaces:

1

U =
1 1 1 1 1
R, TR, "R, "R, TR,

Measured in W/m?2-K
Detailed calculation should

be done according to EN
12428 ‘ @
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Heat Transmission
Losses

a

The energy losses per year due to heat transmission
are then calculated:

Et=Ht'h'Ch

* his the number of heating/cooling hours
per day

* C, is the amount of heating/cooling days
per year
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Air Leakage 1

Losses «:-._Il-b

There is a air flow that passes through the interstices
of the door when it is closed that implies an
exchange of heat. The pressure difference between
inside and outside can be generated by two factors:

» Wind » Chimney L
Pressure -~ Effect ﬁ kh
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Air Leakage t—I

Losses III-

The heat flow that passes through the door due to
both effects when the door is closed, defined by
the following equations:

HvL:Cp'p'QvL'(Ti_To)

» C, is the specific heat of air
* pis the air density

e Q,,=L-A-1/3600 is the air flow, where:
* L is the air permeability ‘ :



Air Leakage L|

Losses hlrll-}

The air permeability of the door depends on the
size of the interstices and the pressure difference
between outside and inside. It is determined by

testing:

¢ Measured in m3/h-m?]

e Tests should be done
according to EN 12427

« The value should be
converted from test pressure

difference to calculation
pressure ‘ q




Air Leakage t—I

Losses III-

The energy losses per year due to air leakage are
calculated in the same way than heat transmission:

E,, = Hy - h-Cy

* his the number of heating/cooling hours
per day

 C, is the amount of heating/cooling days
per year
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Losses g

Air Infiltration i: \")

Also known as ventilation, when the door is open,
there is massive air flow through the door hole not
related to air permeability.

To evaluate the infiltration
losses, calculation is made
considering heater and
cooling operation when
inside temperature
changes due the massive

air exchange during door ‘ .
opening cycles. ‘




Losses g

Air Infiltration i: \")

The heat flow that passes through the door hole is:

Hvlch'p'QvI'(Ti_To)

* Qu,=v-A-C isthe air flow, where:
* vis wind speed

* Cis the flow coefficient, depending on the
door size and the building

B



Losses g

Air Infiltration i: \")

The capacity or power of the heating and cooling
system is:

Hh — Fh -V
» F, is heating or cooling factor, depending on

the system installed
(3

* Vis the building volume



Air Infiltration i-:S.)

Losses

The energy losses per year due to air infiltration are
calculated:

E; =[Hy -t, + Hy - (tc — tp)] -n-Cy

t,is the time to exchange all building air volume
* t_is the cycle time

t, is the time to activate the heating/cooling

* nis the number of cycles per year

It t,>t.thent,=t. It H,> H,then H,= H,, ‘@



Air Infiltration _S')
Losses

To understand the formula it is important to take
Into account:

E; =[Hy -t, + Hy - (tc — tp)] -n-Cy

If t, < t.then the heating/cooling system takes longer to
to compensate the flow losses and the global losses are
bigger than if t, > t.

‘- t,is the time to activate the heater/cooler when the
inside temperature decreases 1 and it is calculated in

reference (1) ‘ @
\



Electrical ES')

Consumption

The energy losses due to air electrical consumption
of the door area are calculated:

E. = Eqop + Eesp

* E.opis the operation power consumption
during opening cycles

* E.ggis the stand-by power consumption
when the door is closed

B



Comparing Effects

Example: Sectional Door

Door Area = 9 m?

Air Permeability = 6 m3/h-m?
Opening Cycles per Year = 25.000
Opening Time per Cycle =20 s
Operating Power = 150 W
Stand-by Power = 10 W

@ Brussels
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t In this medium traffic
example infiltration is more

than 6 times bigger than
the sum of the losses of the
rest of effects
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Comparing Effects

v

Example Closed Door Leakage Air Flow

1 1
=L-A-——=57-9-—— = 0,014 m¥
QuL 300 , 3200 0,014 m¥/s

- Example Open Door Infiltration Air Flow
m—) Qu=v-A-C=84-9-0,5=378ms

k The huge difference in flow helps to understand the influence
of both effects. In practice, there is a lower difference in

energy as the thermal flow is reduced to zero when the inside
and outside temperatures are equalized with the ventilation.
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About Solar Effect

There are also energy losses due solar radiation,

but they are excluded in the door classification.
Why?

glass

transmission
reflection

absorption™ primary transmittance

> overall gain

) B

secondary transmittance




About Solar Effect

The Solar Gain factor g is the % of solar thermal
incident energy that is transmitted inside
through the wall. It is defined by:

Y = Ysu " Js

* gsis primary solar factor (without shadings or

solar protection system)
(3

« g, is the shading factor



About Solar Effect

Compared to windows, the factor is lower in
doors because:

‘- gy is much larger in a door as it is on ground
level, usually with setbacks and porches.

‘- It is a factor to be considered mainly in hot
climates, but as we make the balance
throughout the year, the global result including

shadings is reduced.
(3
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