ABC-Tower - Cologne

Thermodynamic

Building simulations

Presentation of thermodynamic influences
on the building simulation by means of
a structural physical analysis
for two building levels




General

Local surrounding climate

i

i
5

A

40

Outside temperatures

[°Cl

30

20

3 ARG LR MR TSN ST

-20 | |

Jan Feb Mar Apr

In order to illustrate transient / dynamic influences

on the indoor climate and its effects on the need for
heating and on thermal comfort, these are shown as
an example in two conference rooms on the 15" and
16" floors.
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ABC-TOWER

Heat flow in building parts

Cologne

Heat Flow
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ABC-TOWER - Cologne Heat Flow Interior Building Parts

Compared with the inside wall observed above, a

seasonal reversal of the heat flow direction can clearly Average Heat Flow inside surfaces
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Heat assessment

Solar radiation - gain  (hourly values)
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ABC-TOWER - Cologne Heat Assessment Room 15th Floor

Transmission flow loss (hourly values) Heat transmission flow loss (monthly values)
s 40 g 400 — CCEp— In view of the heat transmission via all
= = 20 enclosing room surfaces (walls, ceilings,
3.0 4
l ' 200 windows, etc.) a general overview of heat
20 | | ||J.I]| , T
100 69 transmission individual rooms can be
26 .
1.0 | 0 l determined.
00 100
i -94
-1.0 4 : -200 A 173 -138 Transmission flow loss Windows (hourly values)
207 201 212
20 300 g 25
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec = ,4 |
15 L b 1y | 1
general overview of heat 1.0 Mpaavin il S0ty L 00 0000 1 A LINUE
transmission via building parts 05
Annual Heating overview [kWh] '
g 6000 0.0 4
X, 0.5 4
4000 -
-1.0
2000 - Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
-1211.5
0 - [ =
2000 -236.6 - 5121.4 284.0 Heat transmission flow loss Windows  (monthly values)
< 900
-4000 2 ™ 720
= 800 =7y
0 682 614
-6000 700 M| =
| i 6258.4 600 || [+ [ T
general overview -6258. — 49
of heat 8000 500 - 453
transmission via Transmission Transmission Ventilation Solar radiation Heating a0 LU L L 358 329 L L
windows Windows input sources 304 o8
in 300 -
put
200 L H 4 H L
. . 100
annual heating requirement : 2301,2 kWh 0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

OyAna.



Room 16" floor

Heat assessment

Solar radiation - gain  (hourly values)

Solar heat- gain (monthly values)
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Transmission flow loss

(hourly values)

Heat transmission flow loss

(monthly values)
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( As opposed to the room on the 15th floor,
the room on the 16th floor does not obtain
any average heat transmission gain from
neighbouring walls and ceilings during the
Winter months, due to the fact that it gives
off more to the outside air, being the top

\ floor.
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ABC-TOWER - Cologne Thermal Comfort Room 15th Floor

Thermal Comfort Room 15th floor Summer

Thermal comfort of people occupying rooms depends
Comfort on numerous physical and physiological factors and
Predicted Mean Vote (Sommer21.06. - 22.09) can be felt differently by each individual. Therefore,
only average data evaluation can be done for an ideally
large group of persons.
As a rule the recommended data for indoor climate
conditions is the one which provides thermal comfort to 80
— 85% of the occupants.
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Thermal Comfort Room 15th floor Winter
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Comfort

Predicted Mean Vote (Winter21.12.-19.03.) ?&

Person : male / 40 years / 85kg / 1,80m
Clothing : Normal office clothing

(0,7 clo)
Activity . Meeting

(total output approx. 95W)

air movement :

v~5cm/s
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ABC-TOWER - Cologne Comfort Room 16th Floor

Comfort Room 16th floor Summer

As opposed to the room on the 15th floor, the
Comfort room on the 16th floor is more likely to provide
less thermal comfort during the summer months

Predicted Mean Vote (Sommer21.06.-2209) due to the greater danger of overheating.
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Comfort
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The probability that more
than 80% of the occupants
feel comfortable is:
10+12+67 =89 %

On a statistical average
90% feel comfortable.
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