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1. General
1.1 Dividing of building

»Puntode Reunion“is a multi storey building of 3 storey’s high and a ventilated basement. The
buildingis devided in different functions foreach floor.

- Basementfor parking and untilities (ventilation system, heating, water,...),
- Groundfloorforcommercial acitivities:
- Bar/lounge
- Spa/welness
- Office space forspa
- Firstaid/ doctors practice
- Polyvalent space
- Firstfloorforstudent accomodation
- 2nd floor for penthouse

Due to this mixed use of the building we seperated the building according to functionality.
The Groundfloor (1321 m?) was taken as commercial area, the 1st and 2nd floor (1182 m?) are
seen asaccomodation or dwellings. The basementis left out of the calculation since this space
is naturally ventilated and does not require additional heating or cooling.

If the commercial area occupied less then 20% of the total floorarea of the building, this could
beincludedin the calculation forthe accomodation. But since the commercial area consist of

1321 /(1321+1182)= 0.52 > 52%

of the total floorarea we had to seperate the buildinginto different area to do the calculations
accurately (see chapter2 and 6).

1.2 General energy concept of the building

Our client’sroots are located in Mexico, soin this building we wanted to recreate anindoor
climate that could resemble that of Mexico.

The way we did thisis by spliting the buildinginto 2 pieces and openingup the spacein
betweentowards the south. This way we achieved a maximum amount of solar gain. To
optimise the use of this solarload and enable to growth of more exoticplants onthe property
we decided to connect the two building masses by awintergarden, acting as a giant
greenhouse.
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Further more we wanted to store as much as
possible of thissolarload, sowe worked,
especially onthe groundfloor, with heavy
materials like concrete and rammed earth wall.
These materials have a high thermal mass, sothey
are exellentinstoring heat.

The higherthe building, the lighter the material,
thus optimising the heat stack upwards.

—5

Figure 1: Solar path on building (21 June)
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2. Month average calculation

During the outline proposal we finished the design of the house. Once this was done we made

our firstestimation of the energy consumption of the ,,Punto de reunion” multi storey

building; The Month average calculation.

As we said before, we hadto splitthe buildingin 2 area’s to obtainthe mostaccurate

representation of our building’s energy phrame. The commerecial area on the groundflloorand
the acommodation onthe 1st and 2nd floor, doing a month average calculation for each area
seperately.

2.1 Month average calculation of commercial area
When doing the Month average calculation forthe commercial area it became clearthat our
main focus should be on the heating of the building. In this areawe lost 83.1 kWh/m?/year.
Especially when compared to ourenergy los for cooling whichis only 0.1 kWh/m?/year. This
big difference can be explained by the geographical position of our buildinginthe Northern

part of Denmark.

Month Average Calculation

Building data

in case of heating'C 20
in case of cooling “C 24

Ground

Net ground area, m®

Heated floor area, m*

°’C 78,
125346
1361.4)

Weather data
Choose destination

Copenhagen

If comments not are shown
they can be activated under “view"

AALBORG UNIVERSIﬁ

ARCHITECTURAL ENGINEERING

Heated built area, m” (foot print) 1361.4]

Service life, hoursiweek 74

Relative senvice ife 0440

Heating and cooling of the building

Month Number of days | Cooling demand | Heat demand | Ventilation loss | Utilty factor|  Solar gain Internal gain Gains caused by tu>ti | Heat loss with winter temp. | Heat loss with summer temp.
kWh/month kWh/month WK kwWh kWh kWh kwh kWh

Jan P} 0 22573 1050 1,000 2023 3828 0 28433 34079

Feb 28 0 18379 1050 1,000 27 3457 0 25108 30207

Mar 15707 1050 598 5221 3828 24746 30392

Apr 7983 1050 980 7560 3704 19025 24489

May 1816 1050 844 9785 3828 13302 18947

June 142 130 1050 565 9483 3704 7581 13045

July 7% 2437 755 9310 3828 1071 20489

Aug 1 109 1050 556 8474 3828 694 12590

Sep 0 1763 1050 875 6179 3704 104 15875

Oct 31 8007 1050 992 2085 3828 1584 21491

Nov 30 14830 1050 000 2216 3704 207 26212

Dec 31 20065 1050 000 1262 3828 261 31790

Sum 142 113152 68878 45070 0 209003 279604

Result For P

Energy for heating pr m floor area, KWhim? ir 834 Energy frame, dwelings 71,6 kWNm? ar

Energy for cooling pr m floor area, KWhim? ir 04 Low energy class 2 51,2 kKWhim? ar

Total energy pr m? floor area, kiWhim? &r 832 Low Energy class 1 35,8 kKWhim? &r

Tabel 1: Month average calculation commercial area (Heating and cooling)
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All together we would have a energy consumption of 83.2 kWh/m?/yearwhichis farabove the
average energy consumption foundin low energy buildings (class 2:51.2 and class 1: 35.8).

Some of the measurements we took to reduce the heat consumption inthe commercial area
are:

Passive measurements :
- Wintergarden

- Combination of bigwindows and Thermal mass to store the solar heat (1:6
ratio)

- Heat corridor’s for natural ventilation (also for overheating in summer)

Active measurements:
- Controlable shading (also foroverheatingin summer)
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Graph 1: Month average calculation commercial area: Energy consumption throughout the year
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Tabel 2: Characteristics of the building; commercial area

A Description U Bu
o WK WK
133,95 nordveeg 0,15
138,231 Bestvesg 0,15
1199 vestvaeg 0,15
0 sydveeg 0,15
13614 tag 0,1
ific heat loss, constructions towards outdoor, (WK = Bu,con
A Direction u Bu g-value f{beta) fishade) fishadow) figlass) Fsun
m WK WIK 5] 5] 1 [] L] =
4397 N 079 051 09 0,65 05 09
124,066 HE 079 0,51 09 065 08 09
78,15 E 078 0,51 08 065 0.5 08
SE
178,323 B 079 0,51 08 0,65 09 09
SW
W
163,31 NW 078 0,51 08 065 0.5 08
Skylight
ific heat loss, windows, (WIK] = Bu, win
ific heat loss, outdoors, total: (VK]
A u Bu
m WK WK
1253 015
ific heat loss, floor, 1L = Bu, floor
160

Tabel 3: Ventilation commercial area

Senvice hours, Ifs m2 Semwice hours, Ifs m2
Qutside senice hours, Ifs m2 Qutside senvice hours, Ifs m2
Average ventilation rate, m3/s Average ventilation rate, m3/s
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Internal heat loads
Hour Person load Ligthing Other Total
W W W W
1 g 5
2 g 5
3 g 5
4 g 5
g g 5
6 5 5
7| 4084 8 514 Help for internal loads
4084 il 5547 Heat from persons:  |Activity level | Total Sensible heat |Mumber of persong Sensible, totall
3 4084 il 5547 met W/person |Wiperson W
5] 4084 8 5547 1.0 99 66 60 3978
5] 4084 8 5547
2 1658 4084 il 6542 Ligthing: |Level: Incandescent ligfluorescen{Lowenergy Choose power Ligthing
223 4084 8 7 General _|lux Wim? g.a. Wim? g.a.[Wim? g.a. Wim® g.a. total, W
4 2 4084 8 Fi] 160 47] 14 7 3 4084]
4084 B 6542|
4084 B 6542|
4084 8 68
4084 8 6873
2 4084 8 7536
397 4084 8 62
367 4064 5 @]
2 36T 4084 8 62
1 4084 8
4 4084 g 484
Total 32 73512 17 123
Average 1369 06 T 5145|—ai
Pr. m? floor area |Person load Ligthing Other Total
Wim® Wim® W/m? W/m®
Average 1.09] 244 0.57] 4.10

Tabel 4: Internal heat loads commercial area
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2.1 Month average calculation of accommodation

Month Average Calculation
AALBORG umverzsnﬁ
Bu"d'm data Weather data ARCHITECTURAL ENGINEERING
in case of heating, °C 19) Choose destination If comments not are shown
in case of cooling °C 24] I Coperhegen ~ they can be activated under “view"
Ground 'c 76
Net ground area_m? 1158536}
Heated floor area, m® 1271976}
Heated built area, m? (foot print) 1085849
Service e, 0]
Relative service life 0,238}
g and ling di ds of the g
Month [Number of days | Cooling demand | Heatdemand | Ventitation loss | Utility factor|  Solar gain Intemal gain Gains caused by tu>ti | Heat loss with winter temp. | Heat loss with summer temp.
KWmonth | kWhimonth WK KWh KWh KWh KWn KWh
Jan 31 0 12305 582 1,000 926 2195 0 15425 19560
Feb 28 0 10119 58 1,000 1516 1983 0 13617 17352
Mar 8758 582 959 2452 2195 13402 17537
Apr 4600 582 990 3603 2124 10269 14270
May 1054 582 830 4700 2165 7122 11257
June 582 588 4563 2124 3989 7991
Juh 582 520 44717 2195 3494 7629
Aug 1 582 572 4082 195 3634 7769
Sep 30 991 582 904 2907 124 554 9544
Oct 31 4481 582 996 1850 195 851 12653
Nov 30 8069 582 000 1022 124 11214 15216
Dec 31 11354 582 000 621 2195 14169 18305
SuM 0 61859 32727 25843 0 110396 159083
Result For
Energy consumption for heating pr m* floor area, kWhim? ar 488 Energy frame, dwellings 71,7 kWhim? dr
Energy ion for cooling pr m* floor area, kWhim* ar 00 Low energy class 2 51,3 KWh/m? 3r
Total energy pr m* floor area, KWhim® r 486 Low Energy class 1 35,9 KWh/m? &r

Tabel 5: Month average calculation accommodation (heating and cooling)

In the Month average calculation for the accommodation area of the building find the same
trend as in the commercial area. A high energy consumption for heating of 48.6 kWh/m?/year
in comparisantto 0.0 kWh/m?/yearfor cooling. But unlike the commercial areaitis notin this
amountthat it causes a problemin overal energy consumption of the building, since the
accommodation still performs betterthen aenergy class 2 house (48.6 kWh/m?/yearvs 51.3
kWh/m?/year).

Heating and cooling demands
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Graph 2: Month average calculation: Energy consumption throughout the year
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This difference can be brought backto a lowerservice life, less glasingand a use of lighter
construction materials. In this calculation the use of less glass and lighter construction
materials will be benificial for the outcome of the calculation, although this in practive might
not be the case.

As we mentionned before, the combination of bigger windows and thermal mass (concrete
floor/walls, rammed earth walls, soillin wintergarden) will contribute to a better preservation
of the solarloadinstead of a lossto the outside. Another pointis the orientation of the
windows and thermal mass towards the wintergarden, wich willlead to an even greater usage
of solarpower forthe heat gain.

Characteristics of the building

Constructions towards cutdoor

A Description u Bu
m Wim*K WiK
164,702 nordvaeg 0,15 23,2053
140,84 stvag 0,15 21,126
135,802 vestvaeg 015 20,3703
59,867 sydveeg 0,15 8,98005
1068,251 tag 0,1 106,8251
0
0
0
0
Specific heat loss, constructions towards outdoor, (W/K) 180,50675 |=Bu,con
Windows
A Direction u Bu g-value fibeta) fishade) f{shadow) flglass) Fsun
m* WIm“K WIK H [] [ H H H
3189 N 078 25,1931 0,51 09 0,65 05 09 0,1342575
53,112 NE 078 41,95848 0,51 09 0,65 038 09 0,214812]
0 E 0 0 0 0 0 0 0 0
7.024 SE 079 5,54896 0,51 09 0,85 08 09 0,214812]
60,955 S 078 4815445 0,51 09 0,65 09 09 0,2416635
34,615 SW 079 27,34585 051 09 0,65 038 09 0214812
0 W 0 0 0 0 0 0 0 0
4,848 NW [NE] 3,82992 0,51 09 0,65 05 09 0,1342575]
29,25 Skylight 079 23,1075 0,51 09 0,65 038 09 0,214812]
Specific heat loss, windows, (W/K) 175,13826  |= Bu,win

Specific heat loss, outdeors, total: (WIK) 355,64501\: Bt (=Bu,con+Bu,win}

Floor
A u Bu
m’ Wim’K Wik
1150,536 0,15 173,7004
0
0
0
0
Specific heat loss, floor, (W/K) 1737804 |=Bufloor
Heat capacity
Heat capacity, WhiKm® ] 100
Time constant 878
~
a 65

Tabel 6: Characteristics of the building: accomodation
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Service hours, I/s m2 Service hours, /s m2
Qutside service hours, I/s m2 Outside service hours, I/'s m2
Average ventilation rate, m3/s Average ventilation rate, m3/s

Tabel 7: Ventilation accommodation

Person load
w

Ligthing
w

©| 0|~ o[ o]

Pr.m? floor area |Person load igthing Total
Wim* Wim? Wim*

Tabel 8: Internal heat loads accommodation
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3. Drainage, water and utility shafts
3.1 Shaft diagram

The shaft diagram gives agood overview of the different utilities that enter the buildingand
more specificthe different appartments.

It also shows the way the different pipes forthe different utiluties must be organised.

The pipesthat supply hot water mustbe insulated to prevent heat loss by transmission. The
drainage pipe mustbe insulated as well, but his time to prevent unneccessary sound polution.

3.2 Appartment plan (utility plan)

The appartment plan shows the way the different utilities like drainage, supply of hot and cold
water, circulated hot water, heating pipes (flow and return) and electricity are distributed
throughoutthe floorplan.

It helpstoplace the different area’s that need to be supplied (like kitchen, bathroom, toilet, ...)
close together. This way you save on meters of cable, you will have less transmission heat loss
and you keep the utility plan organised.

A A
\ ’3\ b I:w_{[ .j"
e e ‘uv i e Y I e I B
F ,l—F : / 'j:‘}“_
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4. Mechanical ventilation
4.1 General

Although we tend to use as much as possible natural ventilation to keep the operation cost
low, thisis not possible duringthe entire year. In the winter we must keep the heatindoors
and at those moments Mechanicalventilation will be needed to garantee agood indoor
climate by supplyingfresh airand extract pollutants that might build up in the building (odurs,

co2,...)

4.2 Ventilation calculation (+duct sizing)

In the ventilation calculation we calculate the airamount
that needstobe displaced to maintain a healthyindoorair
climate. Thisincludes the amount of fresh airthat needsto
be supplied asthe amount of dirty air that will be
extracted.

The surface of the room that needs to be ventilated and
the height of the room will have aimpacton the air
amount. But also the function of the room has an impact. A
bathroom will needit’s airmore refreshed then a corridor
for example.

Once we know the airamount we can continue sizingthe
ducts. Depending onthe size and the type of duct (main,
branch, connection) the airvelocity inside the duct will
differ. Thisamount mustbe limited to prevent excessive
noise caused by the air displacement.

Guiding air amounts

Type of Ventilation | Venfilation rate
building/space rate
[Vs/m] =]
floor area

Staff rooms
Changing room 8-12
Dining room 2-10
Festing room 15/person
Restaurant 10
Cafeteria +
Schools
Classtoom 4
Spert halls Er
Bowling halls 3i-4
Billiard room g o
Hospital
Treament and
receiving reoms for
infect patients L]
Dialysis room 42
Intensive room 28
Injection room 28
Post-mortem room o
Operating room 14
Eecovery room 28
Timber industry
Joiner's workshop
ronga 2-5
Joiner's workshop
fine 2-5
Workshops
Car workshop 4
Extraction of exhaust
Meachanical workshop &0 — B0/car
Fine mechanics
Welding work 34
Aszembly shop 3-20
Smithy 1215

4-5

6-T

Tabel 6: Guiding air amounts for each

room

Recommended air velocity in m/'s
Dwellings Schools Industrial
Offices buildings
Theatre
Etc.
Main duct 35-45 50-65 6,0 — 9,0
Branch duct 3.0 3.0-45 4,0-5,0
Connection duct 25 30-35 4.0

Tabel 7: Recommended air velocity in different types of pipes and in diffent types of buildings
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Tabel 8: Ventilation calculation and duct sizing

4.3 Ventilation section

In the ventilation section we show how the different types are distributed throughout the

building.

4.4 Ventilation plan

In the ventilation plan we show which rooms of a building section are supplied with fresh air

and where the dirty will be extracted.

Figuur 2: Section Mechenical ventilation
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Figuur 3: Mechanical ventilation nd floor
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Figuur 4: Mechanical ventilation groundfloor

Interdesciplinary project - \

Multi storey building D STRUCT
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Client : Mr. Tito Gonzales

University College of Northern Denmark 4th semester Nr.
P i
g - Ventilation plan apartment 1:100 KOB_T(57)_H1_0:
T mevNiox

O /i_/a_/i Marc André Kuhnert 22062015 21:03:42

Figuur 5: Mechanical ventilation apartment
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5. Natural ventilation
5.1 General

As mainventilation source we use natural ventilation. To achieve this we applied a system of
stack ventilation, more specifically Atrium ventilation.

Atrium ventilation uses acentral atrium orin our case the wintergardenasits heat gain (like a
greenhouse), to create the upwards airflow needed for stack ventilation.

An additional benefit of this type of ventilation is that the central atrium can be used for
plantation which will benefit the air quality and act as moistregulation for the building. That
sort of a space can also be used as a lounge forthe cafeteriaand spa.

Although very beneficial, we must be aware of overheatingin this duringthe summertime.
Plants can help temperthe indoortemperature, but additional measurements are needed in
the form of:

- Additional (temporary) shading
- Use of thermal mass (walls, floors and soil) to better regulate the indoor temperature

- Use of heat corridors (emergency road to the winter garden, pathway through the
building)

On the level of the apartments we decided towork in different levels. Alower, mid and higher
level. Onthe lower level will have the inflow of fresh airwhich onits turn will gradually
separate throughout the apartmentand move upwards. On the highest level to exhaust of the
air will take place.
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5.2 Natural ventilation winter time

[T ey —

Interdesciphnary propect
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Figuur 6: Natural ventilation air flow in the building during winter time.

In wintertime there isalos of solargain due to shorterday time. The temperature will be
much loweraswell wich will resultin even more energy loss to the surroundings. This loss will
be mainly compensated by:

- Loss of shading by vegetation

- Greenhouse effect of wintergarden
- warming process of thermal mass
-* heat pump

In wintertime the system of natural, stack ventilationis driven by the captation of solarenergy
inthe thermal mass presentin the building (concrete and rammed earth walls, soil, concrete
floor) during the day. The wintergarden will act as a green house and warm up the convection
air wich on it’sturn will benefitthe warming process of the thermal mass. Additionallythe loss
of leaves of the vegetation will benifit the penetration of the solarbeamsinto the building.

Duringthe winterthe wintergarden will be amainly closed system to keep the warmth inside.
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Interdesciplinary project
Multi storey building
Punto de Reunion

Client : Mr. Tito Gonzales

University College of Northem Denmark 4th semester Nr
P
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Figuur 7: Natural ventilation air flow in the appartment during winter time.
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5.3 Natural ventilation summer time

Inter Jesciplinary proect
Mt storey busiding e rvscr
Punto de Reunion

Clent - M T G

Unwersty Coflege of Norther Denmark am semester e

Y meevey [OL S Ry

Duringsummer there isa much higher heat gain because of longerdaytime, so more exposure
to sunlight and higheroutdoortemperatures. Now it willbe ourtask to cool down the building
ina way that we maintaina pleasantindoorairquality and prevent overheating. We will
achieve this by:

- Openingthe heatcorridors (Pathways + wintergarden roof)
- Slab cooling by night of groundfloor by hollowcore slab

- Vegetation

- Thermal mass regulation

- * additional shading(sunblocking) of wintergarden

At the level of the
appartements we can
openthe pathways for
natural ventilation. But
by doingsowe must
preventthe creating of
excessivedraft.

Inerdesciplinary project 3
Multi storey buiding —
Punto de Reunion
ok e Tho Gonzaes: e

Universdty Colege of Northem Denmank Ath semester Nr.
P
Uy F— " 081150, 4701
N gevmos [ ®1

o Roynders 13082018 18345
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6

. Be 10

The Be10 isthe final document where all the pevious steps are summarized in one calculation.
Where the successice calculation was stillan estimate of the energy consumption, the Be10

calculation can give a rather accurate representation.
As we mentionned before we also have to make a seperation between commercal and student
accomodation here.

6.1 Commercial area

i Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10
File Edit View Help
D&M | Y | @ | 9 SBi Direction 213: Energy demand of buildings, Be 10
=-# Punto de Reunién (commerc
& Building Calcufation rules

-@ Building envelope
©-H Extemal walls, roofs an
1 Table 1
=-E Foundations etc.
EH Table 1
=-FB Windows and outer do
8 Table 1
=3 Shading
1A Table1
=@ Unheated rooms
@ Wintergarden
@ Summer comfort
Ft ventilation
B Table 1
€2 Internal heat supply
Table 1
g5 Lighting
&5 Table 1
-A# Other el. consumption
5 Basement car parkings
B8 Mechanical cooling
T Heat distribution plant
T Table 1
=@ Pumps
& Pumptable 1
-3 Domestic hot water
A Water heaters
B Supply
Boilers
- TEl District heat exchanger
Other room heating
& Solar heating plant
- Heat pumps
£ New heat pump
=4 Solar cells
A} New solar cells
el Wind mills
Results
= Key numbers
Heating requirement

Name | Punto de Reunidn (commercial area)

Detached house (detached single-famiy house)
Semi-detached and nondetached houses

Store v

Multi-storey house, Store etc or Other (non-residential)

1 Number of residentil units

1321 Heated floor area, m®

0 Heated basement, m*

200 Heat capacity, Wh/K m?

168 Normal usage time, hours/week
Heat supply

Rotation, deg.

Gross area, m?

Other, m2
End at (time)
22

District b v | Basis: Boiler, District heating, Block heating or Electricty

Heat distribution plant (if electric heating)
Contribution from (in order of priority}

. Electric panels

. Solar heat

Total heat loss
Transmission loss 14,3 KW 10,9 W/m*

Ventiation loss without HRV 37,3 kw 28,2 W/m? (in winter)

Total 51,6 kw 39,1 W/m?

[¥]4. Heat pump  [¥]5. Solar calls

Ventlation loss with HRV 1,9 kW 1,4 W/m? (in winter)

Total 16,2 kw 12,3 W/m?

Tabel 9: Main building properties

[}

Edit View Help
(== Y

(2. wood stoves, gas radiators etc.
[J6. wind mils

BR: Actual co | 5e€ calculation
: quide

Supplement to energy frame for
specal conditions, kKWh/m? year

3

(Only possble for other than residental

buildings and calcufation rules: BR:

Actual conditions)

Mechanical coolng

0,3 Share of floor area, -

Description
Comments

Transmission loss

For buiding envelope excl.
windows and doors

0,8 Wjm?

Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10

o
A

<

=ik Punte de Reunion (hybrid ~

@ Building envelope
e External walls, roofs
i Table 1
-3 Foundations etc.
i Table1
&-FA Windows and outer
¢ LEH Tablel
¢ 2. Shading
: [ Table1
=@ Unheated rooms
i@ Wintergarden
@ Summer comfort
+ Ventilation
T Table
B2 Intemal heat supply
L3 Table 1
255 Lighting
i.285 Table 1
A7 Other l. consumption
L. 4% Basement car parkit
- [B] Mechanical cooling
T Heat distribution plant
LT Table 1
=4 Pumps
L. Pumptable 1
-3 Domestic hot water
L. Water heaters
Bt Supply
i Boilers
T3 District heat exchan
L Other room heating
L. Solar heating plant
=B Heat pumps
{14 New heat pump
=48} Solar cells v
>

New model opened

e | R SBi Direction 213: Energy demand of buildings, B 10
External walls, roofs and floors [Area (m?) [ pimag [b [Heowio [Dimn Inside (] Dim Outside| Loss (W)
|370027 |criciiex [e61.985 | |305.88
+1|Rammed earth wal 439,149 0.03 1,00 13,1745 368,885
| 2| Concrete sandwich element 218,285 015 1.00 327428 21 15 196,457
| 3| SLoslab storey partition (ceiling) 132187 024 1.00 317,249 21 21 0
| 4| Hollowcore storey pariition (floor) 1321.87 031 070 286,846 21 15 2458.68
5| Rammed Earth wall wintergarden 399,094 0.03 1.00 119728 21 15 71.8369
|
7
8|
=l
| 10f
11
| 12|
| 13|
| 14/
| 15|
| 15|
17|
| 18|
19|
20

Energy requirement 34,7 kWh/m® year. Energy frame BR 2

Tabel 10: Overview external walls, roofs and floors

73,5 Low energy 2015: 44,8 Buildings 20

NUM
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Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10

DEEEE

SEi Direction 213: Energy demand of buildings, Be 10

=-#i Punto de Reunion (hybrid ~

@ Building envelope
=-El External walls, roofs
Table 1
=B Foundations etc.
E Table 1
BB Windows and outer
-FB Table 1
&I Shading
[ Table 1
=@ Unheated rooms
& Wintergarden
M@ Summer comfort

<

New

X Ventilation
1 Table
-4 Internal heat supply
i Table 1
e} Lighting
& Table 1
(14 Other el. consumption
55 Basement car parkir
Mechanical cooling
£+ T Heat distribution plant
T Table 1
- Pumps
- Pumptable 1
23 Domestic hot water
B Water heaters
- B Supply
Boilers
T3 District heat exchan
Other room heating
447 Solar heating plant
=R Heat pumps
R New heat pump
-4 Solar cells

model opened

Windows and outer doors

‘Numbe | Orient ‘ Indinatio ‘Area (m?)

| U (W/mK)

B

[HE oA

‘ FF()

EE

‘Shadmg ‘FCH |D\m‘lnsid|D\m.DuE‘Loss W)

|8

‘641.44

|Cirlchck ‘ 529,149

‘Cirlchzk ‘

‘ 11243,8

1| 1.6x...m Windows
1.6x..m Windows
2788x1189mm windows
1988x1188mm windows
1988x1183mm Windows
1988x1188mm Windows
Curtain wall

Curtain wall

Curtain Wal

10| Curtain wall

11 Velfac 500 (Coor)

12| Curtain wall to winter garden
13| L6%...m Windows

14| Velfac 500 (Door wintergarden)

15| Dubble door flush

[ ) R R vy ey e O B I Y

25,809
30,84
3,02
2,13
2,13
2,13
179,965
63,968
35,133
68,784
2,15
161,723
17,458
2,15
45

0,82
0,82
0,82
0,82
0,82
0,82
0,82
0,82
0,82
0,82
1

0,82
0,82
1

1

Tabel 12: overview of glased areas and outer doors

Eq
T

File

Edit View Help

D& M|

b

Be10 calculation Punto De Reunion mechanical ven

|6

B|?

S6i Direction 213: Energy demand of buildings, Be 10

1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00

21,1634
25,2888
14,8584
3,4932
8,733
1,7466
147,571
56,5538
25,8091
56,4029
2,15
132,613
14,3156
6,45

9

0,95
0,95
0,8
0,8
0,8
0,8
0,85
0,35
0,95
0,95
0,6
0,95
0,95
0,6
0,6

0,63
0,63
0,63
0,63
0,63
0,63
0,5

0,5

0,5

0,63
0,63
0,63
0,63
0,63
0,63

commercial area - Be10

Léx.m 1
L6x.m 1
278Bx 1L 1
1988x11 1
198811 1
198811 1
Curtain v 0,74
Curtain v 0,74
Curtain v 0,74
Curtain w 0,74
Velfac 50 1
Curtain w 0,74
1.6%.m 1

1

1

21
21
21
21

15
15
15
15

592,575 0
708,085
415,035
97,8095
244,524
48,9048
4132
1583,51
306,654
1579,28
60,2
795,677
85,8934
38,7

54

- ol

= Punto de Reunion (hybrid A

<

New

@ Building envelope
-1 External walls, roofs
Table 1
=-E8 Foundations etc.,
B Table1
=-E8 Windows and outer
EH Table1
=-[A Shading
R Table1
=P Unheated rooms
& Wintergarden
& Summer comfort
-4 Ventilation
1 Table1
-KE} Internal heat supply
3 Table1
&5 Lighting
3 Table 1
A7 Other el. consumption
3 Basement car parkit
Mechanical ceeling
T Heat distribution plant
T Table1
=@ Pumps
& Pumptable 1
=3 Domestic hot water
A Water heaters
B Supply
[ Boilers
T District heat exchan
Other room heating
% Solar heating plant
-8 Heat pumps
£ New heat pump
-4 Solar cells

model opened

v

Shading

[Horizon ()

[Eaves ()

[Lert ()

[Right ()

[Window opening (%)

1| 1-6%m Windows

2| 2788x1189mm windows

3] 1988x1189mm windows

4| Curtain wall

5| Velfac 500 (Deor)

6| Curtain wall

7| Curtain wall

8| Curtain wall

|
o

oloowmnwwuwl |

1617
439
439
0
27,61
5395
0

0

Tabel 11: Overview of shading by overhang, sun orientation, window opening

oo oo

°8
&

4
44
44
]
415
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B Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10 - g l

File Edit View Help
O H| v | @
=-#fi Punto de Reunion (hybrid A
& @ Building envelope
51 Edernal walls, roofs
Table 1 Wintergarden 403 25 12190,8
E3 Foundations etc.
EH Table 1
B8 Windows and outer Building component [Area (m?) [u owimaig [Ht v
EH Table 1 Transmission loss from building | [ [132613
1@ Shading JCurtai wall to winter garden 161,723 0.82 132,613
(A Table1
18 Unheated rooms
L @ Wintergarden
& Summer comfort
+ Ventilation
L Tablel
€ Internal heat supply
L Table1
255 Lighting
L. Table 1
(-4 Other el. consumption Building companent \Area (m?) |U (WIm?K) |Hl WKy
i...2% Basement car parkir Transmission loss to surroundings | | [123
: Mechanical cooling Curtainwall facing south 150 082 123
£ T Heat distribution plant
T Table 1
=4 Pumps.
.35 Pump table 1

Unheated room Ventilation loss Heat balance
Name Gross area (m?) Vent (/s m?) Heat loss (W/K) Hi 132,6 W/K

Hu 12313,8 W/K
Temp factor 0,989

b4 SEi Direction 213: Energy demand of buildings, Be 10

p
1 R

53 Domestic hot water

i @ Water heaters

BR Supply
Boilers
T District heat exchan
Other room heating
& Solar hesting plant

+
o[ Lo | Jus oo [ 2

< >

New model opened NUM

Tabel 14: Unheated rooms

B Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10 - a .
File Edit View Help
D@ H| oo | @ ? SBi Direction 213: Energy demand of buildings, Be 10
- Punto de Reunion (hybrid ~
9 Building envelope Ventilation |Area () ‘Fo‘- |qm ) ‘nvgv(—) \(i ¢C) |E\-Hc\qn (s m3) |qi‘n (ls ) \SEL (kJ/m*J‘qm‘s (s m2|qn,s(usmﬂ)|qm,n (s m:‘qn‘n lism
1 Bxternal walls, roofs Zone |s07151 | [Winter | | [on |winter | Winter | |Summer | Summer | Night [Night
im u:ad:‘j;m e Bl 1425 075 |11 0.95 1B 0 o 03 05 11 3 0 25
© LB Table 2| Kitchen 36 075 |27 0.95 1B [0 o 03 05 27 2 0 2
-8 Windows and outer 3| Polyvalent room 250 075 |11 0.95 1B [0 o 03 05 11 3 0 25
©LH Table 1 | 4|storage room 209 075 027 0.95 i [0 o 03 05 027 0 0 0
=-[A Shading 5| office 4092 075 |055 095 18 0 o 03 08 055 2 0 2
] 1A Table 1 6| Dostors room 19.95 075 083 095 B 0 0 02 08 023 2 0 2
E 9 g‘ﬁﬁ:”?ﬁ | 7|Massage room 1 16005 075 |11 035 18 |0 o 03 08 11 2 0 15
P Snummmmfgm | g|Massage room 2 12045 075 |11 095 18 |0 o 03 08 11 2 0 15
A Ventilation o|Massage room 3 1089 075 |11 0.95 1B 0 o 03 08 11 2 0 15
F Table1 10| Massage reom 4 1089 075 |11 0.95 1B [0 o 03 08 11 2 0 15
-4 Intemnal heat supply | 11| Massage room 5 13.984 075 |11 0.95 18 0 0 03 08 1.1 2 0 15
i @ﬁr::;ﬁ 12| Reception 85.84 075 05 0.95 ' 0 o 03 05 05 3 0 25
H é Table 1 E Toilets 1 2376 1 19 095 18 0 0 03 08 19 1 o 1
4 Other el. consumption | 14| Toilets 2 119 1 19 095 18 0 o 03 08 19 2 0 1
.25 Basement car parkit 15| Toilets 3 22396 1 19 035 18 |0 o 03 08 19 2 0 15
Mechanical cooling | 16| Showers 518 075|222 095 18 |0 o 03 05 222 2 0 2
T Heat distribution plant 17|sp= 270 1 1.1 0.95 18 0 o 03 05 11 35 0 25
;T Tablel ERET 119 075 138 095 B 0 0 03 08 138 1 0 1
= ;;";i;p toble | 15|Sauna 2 1295 075 138 095 B 0 0 03 08 138 1 0 1
3 Domestic hot water 20| Changing rooms: 348 075 |25 0.95 i [0 o 03 05 25 2 0 15
i f] Water heaters
B3 Supply
i Boilers
LT District heat exchan
Other room heating
h Solar heating plant
()% Heat pumps
i . New heat pump
480 Solar cells .
< T >
MNew model opened NUM

Tabel 13: Ventilation calculation
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% Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10 =

File Edit View Help
DEE| L EEoy o @ s|? ‘ S Direction 213: Energy demand of buldings, Be 10

E-#fif Punto de Reunion (hybrid ~
=-@ Building envelope Internal heat supply [Area (m2) [Persons wim?) [Ap. (i) [App.night (Wim?)
& ET'”;‘IW:”" roafs| Zone [11000 [118152W [43808 W [oow
I51 Table =
B Foundations etc. | a[Fae 25 g S o
 Table 1 | 2|Kitehen 36 3 5
=-E8 Windows and outer __3|Polyalent room 250 20 5 o
B8 Table 1 4|storage room 209 0 0 o
&3 Shading 5| Office 2092 4 5 0
SR Table 6| Doctors reom 1995 2 2 0
£ Unheated reoms —]
@ Wintergarden | 7| Massage room 1 16,005 2 2 [}
& Summer comfort 8| Massage room 2 12,045 2 2 0
3 Ventilation 9| Massage room 3 1088 2 2 o
B Tablel 10| Massage room 4 1089 2 2 0
G Intemal heat supply 17| Massage reom 5 13984 2 2 0
i Q?Z::::‘ | 12| Reception 8584 5 2 0
Y 3 Tabie 13| Toles 1 2376 1 1 o
A Other el. consumption | 14|Toilets 2 ne 1 1 0
g2} Basement car parkir 15| Toilets 3 2296 1 1 1]
Mechanical cooling | 16| Showers 5138 2 0 [}
- Heat distribution plant " 17|5pa 270 15 6 0
E;;Z:L: 18] Sauna 1 19 2 1 0
B pump toble 1g|sauna 2 1295 1 0
3 Domestic hot water 20| Changing reoms 248 5 0 [
{ L[ Water heaters
-8 Supply
Boilers
T District heat exchan
Other room heating
& Solar heating plant
- Heat pumps
3 New heat pump
48 Solar cells v
< - >
New model opened NUM

Tabel 15: Internal heat gain

S Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10 - g -
File Edit View Help
Dl BBy =8 | R ‘ SBi Direction 213: Energy demand of buidings, Be10
A Punto de Reunion (hybrid ~
-@ Building envelope Lighting [Area (m3) | General (V] General (] Lighting (W[ DF (%) [Control (U. M[Fo ) [Wark (Wirr| Other (Win[ Stand-by 0 Night (Wi
2“;:;‘::”" roafs Lighting zone [11058 | Min [inst | | umak ] | | | |
=-E Foundations etc. cafe L d z o E5 Le .
A Table 1 Offices 61 200 B 1
£1-F8 Windows and outer Spa 270 100 28 1
EH Table 1 Changing Rooms 35 100 9 08
[ Shading Reception 36 200 36 08
LA Table o T 7
=@ Unheated rooms
&P Wintergarden ES 06
& Summer comfort 02
3 Ventilation Kitchen 6 1
X Table1 Toilets 57 06
£} Intemal hest supply Sauna's 25 08
08
0

+

Massage rooms 64
Polyvalent room 254

Storage room 23

|2 | leo | [ [en [ o [ |

100 0
€ Tabie 1 12| Showers. 518
&5 Lighting —
25 Table 1
- Other el consumption
g2} Basement car parkir
8 Mechanical cooling
T Heat distribution plant 7
T Table 1 —1
=@ Pumps
& Pumptable 1 | 19]
3 Deomestic hot water 20
A water heaters
B Supply
[ Boilers
T District heat exchan
Gther room heating

O W W W W W W W W W W
IR N O O]
]

]

=]
clz(z(z(zz[==|=[=x|=|=
o =[o[=[ala[=[=[=]==[=]=
O oooooooooo oo
BIGIGCIGGIEIEEIEEEGE
BEEEREEREREREE

27 Solar heating plant
51 Heat pumps
3 New heat pump
-4 Solar cells v
< - >

MNew model opened NUM

Tabel 16: overview lighting per room
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Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10

S IEEEEEEIGE

SBi Direction 213: Energy demand of buildings, Be 10

B Table 1 ~
=B Windows and outer
FH Table 1

2-[A Shading
LR Table1
=@ Unheated rooms
@@ Wintergarden
& Summer comfort
A Ventilation
- Table1
=i} Internal heat supply
3 Table 1
&2} Lighting
25 Table 1

£ Other el. consumption

g2} Basement car parkir
Mechanical cooling
(- T Heat distribution plant
T Table1
=49 Pumps
L@ Pumptable1
3 Domestic hot water
[ Water heaters
=B Supply
Boilers
T District heat exchan
Other room heating
i Solar heating plant
=8 Heat pumps
..... 4% New heat pump
1§30 Solar cells
) New solar cells
&~ Wind mills
] Results

=3 Key numbers
-[Z] Heating requiremer ,
< >

New model opened

Description | [ lar celk|
Solar cells
450 Panel areal, m?
1 Peak Power (RS), kw/m?
0,6 System efficiency (Rp), -

Orientation and shadows

SW Orientation, 5, SE, E, ...

10 Slope, ®, 0, 10, 20, 30, ...

0 Horizon cutoff, @

0 Left shadow, * 0 Right shadow, =

Tabel 18: Additional supply solar cells (incoporated in roof winter garden)

B Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10 - g I
File Edit View Help
DM B2E oy o8| | ¢ SBi Direction 213: Energy demand of buildings, Be10
" Table1 ~
B Windows and outer Key numbers, kWh/m? year
A Table 1 Energy frame in BR 2010
B @ Shading ‘Without supplement  Supplement for special conditions  Total energy frame
LF Table1 72,5 3,0 75,5
@0 Unheated rooms Total energy requirement 347
- @ Wintergarden Energy frame low energy buildings 2015
@ Summer comfort
H Ventilation Without supplement  Supplement for special conditions ~ Total energy frame
3 Table1 41,8 3.0 24,8
&% Internal heat supply Total energy requirement 30,4
G Table 1 Energy frame Buildings 2020
é;?‘aﬁe 1 Without supplement ~ Supplement for special conditions ~ Total energy frame
-4 Other el. consumption 25,0 ) 30 28,0
233 Basement car parki Total energy requirement 26,1
Mechanical cooling Contribution to energy requirement Net requirement
T Heat distribution plant Heat 21,3 Room heating 21,3
T Tablel El. for operation of bulding 0,0 Domestic hot water 0,0
=4 Pumps Excessive in rooms 134 Cooling 81
L. Pump table 1
<3 Domestic hot water Selected electricity requirements Heat loss from installations
B Water hesters Lighting 29,0 Room heating 0,0
Bt Supply Heating of rooms 0,0 Domestic hot water 0,0
Boilers Heating of DHW 0,0
-[E] District heat exchan Heat pump 0,3 Output from special sources
Other room heating Ventilators 4,1 Solar heat 0,0
Solar heating plant Pumps 0,0 Heat pump 0,0
=47} Heat pumps Cooling 0,0 Solar cells 335
+.#% New heat pump Total el. consumption 62,6 Wind mills 0,0
=-§3 Solar cells
LAl New solar cells
- Wind mills
Results
=3 Key numbers
Heating requiremer ,,
< >
New model opened NUW

Tabel 17: Overview energy requirements and key numbers
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‘Be10 calculation Punto De Reunion mechanical ventilation commercial area - Be10.

Fle Ede View Hep
DFM| =R oy 0 BEF= T S8 Drecton 213; Energy demand of bukings, Se10

= ¥ Punto de Reunién (commere

= @ Bulding emlope [ — B = =] = = T Thoo: [Sepember__ [omaber [Howember  [Decerber__[Toml
) 1 Exermal vall,rocfs an 5 = T T T i T T T T T T
B Tasle | i
o Faartutons || Trans-and veniiess 644 1437 EE] 942 240 [ 037 o 7 G o 1357 CC
& Tavle | 2| vert. VF it 280 255 269 242 221 157 196 .87 209 2: 245 2m 213
& BB Windews snd cuterdo | |3 Vet VGV down reg. 000 000 0.00 000 000 000 000 000 000 000 000 000 000
EH Table 1 | Heatleaa 1264 18z 068 700 218 000 000 000 108 41 789 1087 6255
TR Shading i 678 10,07 u7E 1838 232 2152 25 2133 1652 1187 730 483 17850
& ! || el supoiy 1531 1383 831 148 1831 s 1531 1831 s 1531 sz 1831 18028
P B Vimagrian || From pipe and B const. 000 000 [ 000 [ [ 000 [ [ 000 000 ua 000
B Summer comfort | 8] rotel supsiement 208 %0 008 Uz 13 634 ETe 655 07 s 212 1854 .18
&8 Ventistion |_o|Ret supplemant - 17 202 281 48 1746 253 253 253 228 658 28 18
F Table1 i 000 000 000 000 o000 000 000 000 000 000 000 000
= B Imternal st supsly | Variabie heat supplement 000 at0 000 000 () 00 000 00 000 000 000 000 000
LR | et miarr 2e am mw  ww e mw  mm we  wm me me uw s
Tl o] i b 2 201 - 140 2 2 2 »a oss 2: 1
L ¢ Other el consumption | 1a] Unizaton factor 054 048 035 020 006 040 048 043 003 018 034 052
24 Basement car parngs | | 15] Hest requirement 000 050 000 000 [ o0 000 a0 o0 om0 ) 000 om0
B Meshanica coiing ] vert. VF (cenral hesting) 280 285 280 242 2n 197 106 187 200 23 215 2m B
=T “H;d:‘"“‘lwﬂﬂl 17| Total 280 255 269 242 n 197 196 187 200 232 245 2m 813
T Tabied
& Pumps
& Pump table 1
53 Bomesic hot wates
B Water heaters
= e Supply
& Boilers

T District heat exchanger
[ Oaber room heating
e Salar heating plant

£ Heat pumps

£ New hest pump

& Wind mill

Tabel 19: Overview heating requirements
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Be
]

Be10 calculation Punto De Reunion mechanical ventilation accommodation - Be10

File Edit View Help

D@ BBy 8 EE-|?

SBi Direction 213: Energy demand of buldings, Be 10

=4 Punto de Reunion (mechanic
@ Building envelope
B External walls, roofs an
Table 1
=B Foundations etc,
B Table 1
-8 Windows and outer do
-FH Table 1
Shading
LA Table 1
& Unheated rooms
@ Summer comfort
X Ventilation
4 Table1
B} Internal heat supply
M Table 1
22 Lighting
22 Table 1
.7 Other el. consumption
&5 Basement car parkings
Mechanical cooling
- T Heat distribution plant
~T Table1
- Pumps
- Pump table 1
-3 Domestic hot water
B Water heaters

Building

Calculation rules

Name

Punto de Reunion (mechanical ventiation housing ‘

Detached house (detached single-family house)
Semi-detached and nondetached houses
Multi-storey house, Store etc or Other (non-residential)

Number of residential units Rotation, deg.

1182

II' Other, m?

Start at

Heated floor area, m* Gross area, m*
Heated basement, m*

Heat capacity, Wh/K m2 End at (time)

Mormal usage time, hours/week

Heat supply
Basis: Boiler, District heating, Block heating or Electricity

Heat distrbution plant (if electric heating)

Contribution from (in order of priority)
2. Wood stoves, gas radiators etc.
[16. wind mils

. Electric panels

. Solar heat  [¥]4. Heat pump 5. Solar cells

Total heat loss
Transmission loss 9,9 kW 8,4 W/m*
Ventilation loss without HRV 56,9 kW 48,2 W/m? (in winter)

BR: Actual co v| See calcubtion
. guide

Supplement to energy frame for
special conditions, kWh/m? year

1

(Only possible for other than residential
buildings and calculation rules: BR:
Actual conditions)

Mechanical cooling

Share of floor area, -

Transmission loss

For building envelope excl.
windows and doors

B Supply Total 66,8 KW 56,5 W/m?* 0,8 Wfm?
~E8] Boilers Ventistion loss with HRV 16,4 KW 13,8 W/m? (in winter)
District heat exchanger
iz} 9 Total 26,3 kW 22,3 W/m=
Other room heating
- Solar heating plant
= Heat pumps
£ New heat pump
48 Solar cells
-~ Wind mills
&-[Z] Results
= Key numbers
~[E] Heating requirement
-Bel0 -al
Fie Est View Help
D&FE B b @[ < R Drecton 203 Everay domnd ofbirgs Be 0
= i Punto de Reunion (mechanic
@ Buiding srwelope airidows and cuter dors [tamber— orent [indraton[ares (m9 [utuim= B | [Fa |FEE] | T ) it () [0 Qoo €] Loms (W) |E3
Y Exernal ol s %] I [ | | ] B [ o
gt P e C— C— - R — s 5
T e ndoms 3 W « 2 a2 10 s s o Hispatiaemm: 0.7 e o
B8 Windows and cuterdo | | 3| 50013897 virdows 3 w » ] wm 100 a0 ] 06 owsioomn 0.7 5 0
= B 3] 80 i s 2 W @ a1 [ 100 s ] 08 rosiisomm: 5,7 11,72 o
=] ] st 385m s 0 W @ o 2 10 o7 o o ottt 2.7 s o
A Table 1 pET T 7 e = 213 82 100 12,2282 08 0 o iisomn 0,7 1,28 o
] sgmu,:.m:::ﬂ:m || 58Ex1 8 wincoms 4 s e 21 a2 120 55884 0 a3 ==ty 23,55 i
8 S cont ] vis I ® B3 o A e 5
£ Tabker o]Large s i B @ s4i [ 160 w82 085 05 rge o 8 1458 i
& Inkemal heat supply 0] Dol docrs 2 W ] 52 [ 100 % 06 063 Duttledoor 0,74 = 0
A Table 1 "1 sirbohe 1 w i - 0,82 100 wn LT3 0,83 velfac 500 Doe 0,8 1207,04 0
& Lighting st 1 e ) s s 100 e s s 11S5at188mm 08 504 o
o’éh::ﬂcﬂ ston 3] 13591 1o wniow wsergarder) 3 E e Lo =3 om 208367 07 08 T tiBomn 1 07 n i 17856 i
& Baserment carporkings | | 14|00k e (vntergarder] 2 E . 5 09 o7 552 o as3 074 a is .16 [
B | 2 w L a1 L 0.0 5% 06 0,63 0,74 u 15 s 1
T 8] 1 5 w0 21 05 0,70 1,328 08 0,83 0,7 n 18 11,34 1
T Table 1 |17 Laroe wndom (wivergerden) 1 w 0 =1 082 o 18,7034 088 a3 <8 a i wan 1
= 3 Pumps |38 Large wndow (wisergarden) 1 B = 75 082 o 435 035 os 08 a i ®3 1
P ‘:’“:";"“;“ 3] 13851 ren o (winergarder) i s n Lat e om oae o e 07 u i 95 '
L e o i v i) T " e o o 0w 7 0 o7 £ = s i
98 Supely
& oiers
] District hest exchanger
O roam hesting
ar Solas beating plart
# Hestpurnps
£ New heat pump
A Solar cells
B Wind mills
& [T Resubs.
[—
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Tabel 20: Overview properties of exterior walls, roofs and floors
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Tabel 26: summer comfort calculation
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Tabel 25: ventilation calculation
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Tabel 28:overview internal heat supply
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Tabel 27: Overview lighting
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Tabel 29: Overview energy requirements/ key numbers
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Tabel 30: Overview heating requirements.



