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Thesis Assignment

Czech Technical University in Prague, Faculty of Architecture

2/ ASSIGNMENT of the diploma project

hdgr. program navazujici
Mame and Surename: Rafail afandiyey
Date of Birth: 271111938

Academic Year / Semestr: 018/ summer semester
Cepartment Numer f Name: 15121 Department of Spatial Planning
Diploma Project Tutor: Hemry W, &, Hanson IV, RA ALA LEED AP

iplama P ¢t Theme:

Integrated Daylighting Design on Czech Floral Conservatory.

1] ma Project:

Description of the project ted soluthon objective:

Life on earth is possible due to the energy from the sun. One of the key ingredients of the energy received from
the sun comes to us in the form of light. Both flora and the human species are dependent on light. In addition to an
energy source, humans need light to see the world around us; we experience delight in the gualities light offers as
it illuminates our world,

This project explores both the qualitative and quantitative attributes of light to the benefit of humans and plants
through the development of a conservatory where people can enjoy light and the plants that depend on itas a
source of energy. The praject site is located in Prague 7 Troja on the upger land owned by the Botanical gardens.

Although light is a primary focus of this design assignment the project shall also be developed as a public facility
available to the residents of Prague and the Czech Republic, The conservatary shall support casual visits by the
public as well as educational role in teaching the public, particularly children, abaut the rale of plants in our living
Sriranment.

Description of the final result, outputs and elaboration scabes

1. A portfolio describing the detailed development of the proposed conservatary, including all interior and
exterlor areas. At a minimum the portfolio shall include the following:

& Analysis of the site and relevant context,

s Thearetical ressarch on canservatones and daylighting,

e Development of a facility program,

s Minimum of six case studies of conservatories; at least three in the Crech Republic and at least three
worldwide. 8l case studies should seck exemplary within their context. The cace studies shall also
incluede a spectrum of historical periods over the past three hundred years,

Graphic description of the proposal development process

Phatograghic documentation of developrment process in models

Complete set of final drawings showing the design proposal.

Structural and material drawings that describe the general constrection plus typical representative

details.

s Allimages quotes, diagrams ete, that are from non-authos sources shall be credited at the place of
their inclusion in tha portfolio,

- & = &
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All drawings in the portfolic shall be at a scale that enables dlear and legible information about the
content,

2. Posters shall comply with the Faculty of Architecture dimension reguirements and shall

provide an outline description of all phases of the project and final design propesal. The following is

considered the minirmum requirements for the poster drawings:

= Graphic and textual vision staternent

#  Critheal context and site analysis in the development of the proposal. Analysls of the site and
immediate surrounding context shall be represented as three dimensional drawing such as
axanametric, isometric, perspective.

#  |llustrativie 'birds eye' representation of the overall design proposal at a scale sufficient for people
representing the intended functions to be visible.

A minimum of two site and building section [ elevation or section perspectives at a minimurm scale of
1:200. These sections shall extend through the entire site are and include the immediate
SUFMQUNCINES,

® & minimum of three bullding section / elevations that describe the interior functions, inside / outside
relationships, immediate surroundings and include activities of users of the facility. These sections
shall be at a minirmwem scale of 1:200.

# Elevation drawings at a minimum scale of 1:200 of primary exterior facades ingluding their immeadiate
contaxt.

*» A minimwen of three construction sections from foundation to sky at a minirmum scale of 1:50.

®  Aminimum of two eyvelevel visualizations of the interior of the facdlity,

»  Aminimum of three eyelevel visualizations of the exterior; ane of these visualizations must be of the
facility from a primary viewing point beyond the limits of the target site.

« A material and constrection diagram of the construction strategy.

t of n the proj mode

maodel of the building and relevant surrounding site areas at a minmum scale of 1:200. The model(s] shall be
constructed exclusively of bicdegradable materials.

Date and Signature of the Stedent

Date and Signature of the Diplomia Project Tutor

Date and Signature of the Dean of FA CTU




Statement

Thereby declare that1 developed the submitted thesis independently and that Thave
faithfully and properly cited all sources used in the thesis project in accordance with the
‘Methodological guideline for ethical training of university theses”.

Prague, 24-May-2018

Rafail Afandiyev
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Annotation
{Czech)

Vime, de plimdtond dennl sviile j roehodugied pro zachovini KlRovich aspebid exthovdhe sdeavi,
i:'.i'rvl;u: na somi sdvisi no snltle, kieré pochibe oe slunce. Tonto [r:n_i-:l.l..-:kuun'rﬁjal-. kvalitativai. tak
kvarduativnid atributy svdls ve progpdch lidi o moatlin skree rooved  aklenili | kde Ldé mahan sywkiva
donmibo sviaka a rostlin, fe? joou na e sivisiE jakio na 2dnojl cnergle. Shadovinl prazsiich dat o
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Annotation
{English)

We kinow thet appeopeiabe light during the day is critical in maintaining key aspects of

ouf ovorall health. Life on carh i3 doperded on the light which comes from the

sun, This propect explones Both the qualitative and quantitative attabutes of light o the beaelil of
huemans and plasis through the developmens of a conservatory where people ¢an enjoy the daylight anld
the plants thal depend on il & o sounee of energy, Obssrving Prague ¢limate data and explose the city-
garden relationship, o desipn integrated daylight desagn on Pragee botanical

garden conservatony is the main aim of the thesis projedt, The projedt also Foduses o the inside-
owtside relationship o find out the common poaim on conservalon: 10 answer why we consgrve

e plants which belonz to diffaront ehimate beside of educational and rescarch purpose.

The curvilinear conservatony structares have boen desipned with sustainable s a staming point, with
cvery considermtion sach as dilferent climatic conditions given o passive ¢limate conteol techniques. A
computer controlled shading syatem have bean integrated in1o the fabeie of the building 1o cfiicienly
msindain the climate within,

The Author's Declaration

| declare that | have elaborated the submitted diploma work / diploma project independently and that |
have stated all the used informsation sources in coherence with the “Methodological Instruction for Ethical
Preparation of University Final Works™.

In Prague on ..

S

o / M. Signiature of the Diploma Project Author




Master Thesis Abstract

We know that appropriate light during the dayis critical in maintaining key aspects of our over-
all health. Life on earth is depended on the light which comes from the sun. This project explores
both the qualitative and quantitative attributes of light to the benefit of humans and plants
through the development of a conservatory where people can enjoy the daylight and the plants
that depend onitas a source of energy. Observing Prague climate data and explore the city-gar-
den relationship, to design integrated daylight design on Prague botanical garden conservatory
is the main aim of the thesis project. The project also focuses on the inside-outside relationship
to find out the common point on conservatory to answer why we conserve the plants which
belong to different climate beside of educational and research purpose.

The curvilinear conservatory structures have been designed with sustainable as a starting point,
with every consideration such as different climatic conditions given to passive climate control
technigues. A computer-controlled shading system have been integrated into the fabric of the
building to efficiently maintain the climate within.
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Project Introduction
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Description of the project

Life on earth is possible due to the energy from the sun. One of the key ingredients of the
energy received from the sun comes to us in the form of light. Both flora and the human spe-
cies are dependent on light. In addition to an energy source, humans need light to see the
world around us; we experience delightin the qualities light offers as it illuminates our world.

This project explores both the qualitative and quantitative attributes of light to the benefit of
humans and plants through the development of a conservatory where people can enjoy light
and the plants that depend on it as a source of energy. The project site is located in Prague 7
Troja on the upper land owned by the Botanical gardens.

Although lightis a primary focus of this design assignment the project shall also be developed
as a public facility available to the residents of Prague and the Czech Republic. The conservato-
ry shall support casual visits by the public as well as educational role in teaching the public, par-
ticularly children, about the role of plants in our living environment.
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Theoretical research on conservatories and daylighting
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Daylight

Daylight s the natural light of the day, the mix of all direct and indirect sunligt. This includes direct sunlight dif-
fuse sky radiation, and both of these reflected by the Earth and objects on earth. Generally, reflected sunlight by ob-
jectsin outdoor isnt thought about daylight. However, daylight excludes moonlight, despite it being indirect sun-
light. Daytime is the period of time each day when daylight actualize. The reason daylight occurs because Earth ro-
tates, and either side on which the Sun shines is considered daylight. (Christoph Reinhart 2014). Daylight has been
a key factor influencing whole life on earth since universe had beginning All living organisms have internal
rhythms that control cellular functions and physiological processes. These natural rhythmic cycles actas a type of
clock that orders when and how our bodies do almost everything — need food, get thirsty, create energy, stay alert,
fall asleep, control mood, sustain body temperature and more. Prior to the invention of artificial light, which
placed light a switch’ away, humans stayed awake during the period when the sun was up and slept when it set.
(Light Rhythms, 2009, in experiencelife.com)
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lluminance

llluminance is the amount of light that falls on a object around us, measured in footcandles

or flux. [t is material property of the surface or object. llluminance is important in architecture as it is what
gives form its perceptible qualities to the human eye, and gives sense of space. It allows us to navigate through
space, also perform tasks in space. Illuminance plays a large role in our emotional response in architecture Illu-
minance was formerly often called brightness, but this leads to confusion with other uses of the word."Bright-
ness’ should never be used for quantitative description, but only for nonquantitative references to physiologi-
cal sensations and perceptions of light. (http://wwwledke.com/what-is-illuminance-definition/ ). There is
evels of illuminance which can also be used to create hierarchy in space, through changeable lighting levels.

Luminance

Luminance is the amount of light reflected from a surface. Itis measured in foot-lambert or candela per square
meter, and is dependent upon the material color and surface texture. Luminance plays aimportant role in ma-
terial selection in architecture, as the color of surfaces can have a large effect on how light is distributed
around the space. (academia.edu.com ) Here surfaces become secondary light sources and they can reflect
light.Itis like how a full moon reflects the suns light onto the earth.

Color and Temperature

The color and temparature of light is closely linked to our perceptions of time and space. Cool, blue light is asso-
ciated with sunrise and morning sun, while warm light is associated with evening sun and sunset. Our circadi-
an rhythms are governed by a daily cycle of light and dark whose nuanced colors evolve with the passing of
time."We can estimate the time of day and year based on the color of light, and the position of the sun. Use of ar-
tificial light in architecture can be used to alter our perceptions of time, and to create different moods.

Density

Lighting density controls the activity of space. The arrangement of lighting can be used to aid in circulation,
direct the eye to a specific place, or create a spatial hierarchy. The placement of light sources can be grouped
into three typologies: linear, random and organized pattern. Linear organization creates a single linear light
from one or multiple light sources. Up close, individual lights can be seen on an LED strip, but from far away, the
light is seen as one continuous strip of light. In random organization, the placement of lights follows no logical
pattern, while in an organized pattern, some form of geometric logic is followed. On a larger scale, lighting den-
sityrelates to development and economic prosperity. The largest amounts of light pollution can be found in
cities, which are highly developed and wealthy.
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Qualitative and Quantitative Daylight Aspects

Daylight has been an important design factor since the beginning of architectural practice, though qualitative
concerns, such as atmosphere and effect, have largely influential quantitative considerations such as functional
and thermal optimization. This inequity has only widened as architectural and engineering disciplines become in-
creasingly specialized, such that architects are entirely responsible for qualitative design aspects while engineers
are responsible for quantitative matters. However, depending on the context of the project, daylight quality and
quantity may have different weights. Therefore, the purpose of this body of work was to initiate the design of a
Floral Conservatory, design which account for and encourage overlap between qualitative and quantitative fac-
{tors throughout the design process

Light quantity also depend on light intensity, is the total amount of light supplied to the plant, which is then used
for photosynthesis; up to a point the high light quantity the more energy a plant can sequester in photosynthesis
Light quality refers to the wavelengths of light supplied (i.e. color of light), for example red light has wavelengths
between about 630-700 nanometers, far red lightis 705-740 nm, blue light is at 400-450 nm, and ultraviolet A is
315-400 nm. Plants can respond to different colors of light by changing their growth form - a high fraction of
far-red light (from incandescent lamps or as shaded by other plants) causes plants to stretch excessively. High frac-
(tion of blue light (such as from fluorescent or metal halide lights) can cause shorter plants (Neil Mattson, 2014
How to measure light quantity, humans and plants see light differently. Humans see green light most easily (peak
at550 nm) and it takes a comparatively small amount of light for us to see well. For photosynthesis, plants use
light between 400-700 nm, and the more light and more. Because of this, ways of measuring light for humans (ex-
ample foot candles) are not appropriate for plants

Light as perceived by humans _Light as perceived by plants for photosynthesis
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http//www greenhouse.cornell edu/crops/factsheets/SuppLight pdf
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Conservatory

A conservatory is an architectural space having mainly of transparent material or tarpaulin roofing used as a
sunroom for plants in which require regulated climatic conditions are grown. A more scientific descriptionis‘a
covered structure that protects the plants from extensive external climate conditions and diseases, creates op-
timal growth microenvironment, and offers a flexible solution for sustainable and efficient year-round cultiva-
tion." ( Shamhiri, Ramina, Kalantari 2018 ) Mostly conservatories confused with greenhouses. If one wants to
look at the definition of a conservatory, probably it will state thatitis a greenhouse. Both are transparent
rooms in which vegetations can be grown. ‘But just as a violin and a fiddle are the similar instruments, and
they have exactly same shape. But when they are played makes all the difference. With the same way, some con-
"servatories are used that distinguishes it from greenhouses designed exclusively for the growing of plants
While some greenhouses suggest design structures that set them apart from the purely useful, they usually
are not considered to be living spaces so do not offer the comforts we suppose from the environments in
which we live

A conservatory on the other hand is suitable not only for growing plants, but also have the chance for a count-
less of activities. It can be extra sitting room, study room, even wedding salon

So generally in Botanical gardens, conservatory have used for exhibition of plants which are belonged different
climatic zone. Conservatories originated in the 16th century when rich landlords wanted to cultivate citrus
fruits such as lemons and oranges that available their dinner tables brought by sellers from the Mediterranean
regions. Public conservatories became popular in the early 19th century which was the golden age of botanic
conservatories, mainly in England.” English conservatories were the product of English love of gardening and
new technology in glass and heating technology”. (Antrim & Morrice 2008). Many of the glorious public con-
servatories, built of iron and glass, are the product of this century. Kew Gardens in London is a perfect case of a
large greenhouse used for growing rare vegetations
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Site Analysis
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Prague

Prague. capital city of the Crech Republic, s divided by the Vitava River, Nick-
named theCity of a Hundred Spines. it knewm for its 0 Town Square, the
Deart of its historic core. with colorful baroque buildings. Gethéc dhrchesand
e medieval Astronomical Clock, which gives an animated hourly show Complet-
edin 1402 pedestrian Charles Bridge is lined with statues of Catholic saints.
Prague is full of historic monuments. bovely squares and winding lanes of cobble-
stoneIn a dity withsuch rich cultural heritage. Prague also features avarictyof
parks.and gardens, some formal sculpted Barogue gardens. some smaller secret
pardens and oven come large wild parks

Area 49600 ha
Popailation 2 594 325
Coordinate: 30°05°K14°KE

© Site
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PrahaTroja

Area53ha
Population 1772
Density 24/ha

0 the bambs of the Vitava, beafy Traja i< a peaceful restdential subirh
with several high-profile attractions, The barogue Troja Castle houses
19U century Caech paintings. and losts wine festivals and congerts in
its manicured gardens while Prague £oo i< honse to elephant<and
Komada dragons The hillside Botanical Ganden of fers sweeping views.

Anilatropical greenhouse and a wine shop at 8. Clares Vineyand
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Cacti and other succulent plant Conservatory
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Wetland with motsture boving shrubs and perennials



Sirall Greenhouses for perennials and shrubs

Fivofikovd Meadow Wietlamd with Cares Bostrata and acorus calamais
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Average temperatures

The rd linesindicate the madmun temperature of an average diy foreverymonth for Prague | kewice, e ling

irdlicate the average minimam temperature, For hot days.and cold nightsdashed red and blue linesshow the aver-
it of the hattest day and coldeat night of sachmaonthof the last 30year
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Cloudy, sunny,and precipitation days

The graphindicate the monthly number of sunny. partly dowdy, overcast and precipitationdays. Days with less
Usan 20% chowd cover are considercd as sunny, with 20:80°% cload cover as partly choudy and with nsore than 807 as
OVerEast
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Precipitation amounts

The procipitation diagram for Prague shows on how many days per maonth,certain procipitation amounts are
reachd
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Wind speed

The diagram for Prague shows the days per month, during which the wind reaches acertain speed

0 dlays
£h days
IO days
15 dlays
10 days

5 ks

b days

0 =61 kmfh

Czech Republic, 50.09°N 14.42°E Ref:meteoblues.com



Prague Wind Rose Average and Max Wind
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Czech Republic, 50.09°N 14.42°E Ref:meteoblues.com



Sun Direction Monthly in Prague

January February

June

September October November December

Climate Variable dan || Eeb || Mar || Apr || May || Jun || Jul || Aug || Sep || Oct || Nov || Dac ||Annual

Average Max Temperature °C [ °F) e 15 [ |37 [T (R (S EEl (FEsh 1371 ¢ ][ 2 |13

|

[Average Temperature °C ( °F) | | | | | o | | | | O
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Latitude: +50.08 (50°04'48"N)
Longitude: +14.43 (14°25'48"E)

Prague located at 50°6N, 14'15E, and attitude is 365
m. Prague has a marine west coast climate that is
mild with no dry season or warm summers.
Heavy precipitation happen during mild winters
which are dominated by mid-latitude cyclones.Ac-
cording to the Holdridge life zones system of bio-
climatic classification Prague is situated in or
nnear the cool temperate steppe biome



Case Studies
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Fadr Morgana Tropheal Greenboamse s one of the sehoc ted case study of my diphorna proleot Main neasonof seloct ion & i< bo-
Fata Montana cotionthat located outside the outdeor exhisition anea of the Betanical Garders o the ssnny seuthern done e the Troln
il e which i afnacst same focationwithmy profect site Another argumentation i dvision inta thiree separate parts

[:{}I‘Iﬂervﬁl{}r}f with different temperature and husmidity in whidh the visitor gradually soquaintswith trogical and partly subtropical ¢

[ W

. Clsateais ladnlce Conmervationy s another case stidy conservalony: Dhat bocatod in CoaciLamd svith it hstorie glory whids
Ch ﬂtﬂﬂu LE['I nce it cam beconsdder masterpeoe of 15 Hime in regands to fron aschitesture, bt ome of the first fully furctional hothoue
aort b Furopean continent What B even mone urigue and nemarkaide shoal the Lednboe conservatory b that £ was bedlt

Cﬂ]]SETHﬂtﬂr}f without dagonal supports to buttness B agal st the wind The curvifinear ghaes and iron stnicture can withstand the wind
without befrg anported by ary odber strugiures,

P P P P T O T U P U O U U PR P I AT AT D U U A U I PO U P U R O O OO O O e P e L L n

Prireng U oo sinsdy ahotl worldwide comservatories. Phifss ponservatory in P iimgh ook ney attesidon in terms of thradic
[Jh '}p}]s sl e prirpose arsd the facilithes howse daborate gardins within the foarteen room comservatory it and on the adjining
grotd. PhippsGonservatony and Botanical Gardens effers avariety of one ard offsie pregrams for formal and informal sduce
Choi groups, providing Audents withnslt-disoplinany leasming opporiunities that alignwitholate standands, reach acnss the
Cﬂ*ISEWﬂtﬂF}" cuirriculump, and sse oty and eoolony (o bnsgsire yosingg minds. AL Mspps, ressanchand dsgoveryare essenira! loods Lo evolve e
irtercomnes Lo bedvooen poople, plants health flaned and beauty,

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Fromuthe case studying perspective, prograa facilithes of Oman Botank; Garden has maary alter natives suchas interpre
ﬂ man Hﬂtﬂ n | C tve insdallatbom for exterior and interior exhibithors, ressarch Exlities including laboratonies, liwary Ferbariamm auditon
e, exucation Facilithes with classmoons semingr rooms and sooonmodadion. tverall thegarden consiad of the follwing
Gﬂ rdm} Ky components rarsery visHor denter resansaenter 11-:1‘:1. sty eenter, puatdhoor habieat panders, morthem mountaln
Biamie southernnaoumtain bonse, and nature reerve anea Emdnonmental education b ot the heart of the ganden and one
of inskey functhons.

8 8 8 8 8 8 8 8 B 8 B 8 B 8 8 B 8 e B 88 8 8 8 8 8 8 B8 8 8 B 8 B B e i B R B A

daren by the Bay s omeal | he Lirgest conlemporary comssrvatory in termis of it stmsctune o facadieoplinssation

Garﬂenﬂ superineds are (ro- e stmsctumes hal donnane the Ganbens Tard sape withheights that range belwesn 2naetres and
Simedres They arevertical pardens that perfonm ansadiiiude of funatdons which indude planting Shading and working
b}fﬂ‘lﬁ' Eﬂ}f s epniranmental engines for the gardensGardens by the Bay i part ol a strategy by (he Singapore govermeit (o frans
Formm Sirgapore from a Garden Ciy”to 2 \Coly na Garden, The stadod aim iio ratse the gualityolTife By endancing green-
ey and fora i the ity

(e[ e ezl of by diecly gkl Bune En e Coodh Republic (< fovated in one of The mos] expored bocalions The
Ca.‘-l IE Prague profect comdstiend of the neconstrintion of the Orangery in the Prague Castles Bogal Gandens the history of which can be
) tracedt (o the B oentury The strectune comstss of faur Ragthoe arche: 4.8 m in diameder supportig 4 system of diagonal
Ul‘ﬂl}gﬁ‘r}’ pipes e of samdblastind stalinkess stowl The pipes create wilded orosses sttached toach other medhandcally by ong
singhe sorew Eracked s consisting of Mat motal stripe support lindnaled g panes spalod by cdear siioon The brackets
anegonaetod 1o the bowor part of e oint.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Phipps Conservatory Oman Botanic Garden

The gamderrs were foundied in 1695 by steed and reall extate magnate Tenry Phipys as a ghft to the City of Pt dsargh. It par s Buslanid Garden i hogated i Metsdal fn the Sultanate of Oman The Garden curmently under developrsent. b an exciling Jdy
pose st educate and entertain the people of Piteshangh with formal gandens (Roman_ Englidh et ) and varlous specles of il and grosind breaking prodect, The Garden will consbéne the cultheathon, study and conservation of s rdnative Pora
exodlc plants Currently the Facilites howse elaborates ganfens within the fourteen: room conservatory Hself and on the ad withereative Lange scale native habstat displays and anenity planting under the ever-arching themes of plant conservation, envi
Jolming grownds. Inadditionto it prinsaey fora exhibits the sophisticatd ghass and metalworkof the Loed & Eurnham con- renimertal educationand hortioultural cuoeflence

The Garden will bring thse plants ard habitats and plant: refated tratsons of (wean o By twough Ssplays exhiitions cveniz and
Sl L Do engape a wide ramge ol visitors Dvsans climsale s bt and dey with an average aanual renfellof ks dhan loomne This
artdily pineans Ul msaled abind g on adegeeste sl yol waler lor agrboultural and donset e we B0mans s prosd g ¢m o

servalory offers anindenedting example of Viclorkan groenhouse architesture
Phipye is one of the greevest Tocifitie indhe world The entrance pavilion of the Phipgs Conservatory has sther kved LITD
cortificathon [sgreen howse progus on Bl ity hasrecehed Platimum certification the first and only greenhase to e socer

tifsend Moreover the Center for Sustainable Landscapes, desgned o be s emvironmental by sustalnable as possible. 1 also mental problem. Decasdonal droughts contribute to shortages n the nathons water supply and this will Enpact stranglyon the
LEET Matirsama corti el and produces all of s onm energy fralure nnanagement of the man Bolark Ganden

B ocation: Fitlstungh, Penmabrania 1o iom: Musgisd, Dnan
Faile: 1593 Built: under comstruction
Arehiect: Lond & Burnham AreFiltect - Crimnsha Architeer s

MU e g e e Trh o s
it et Gprla gy wliDeon Kalsny G
B wiw ity imdies ph S8

MU e e
it wwwpEbdurgped el e Tl sty ot pede
Mm@ o ang e preessrbons o Tl crnr

Prague- Troja -Integrated Daylighting Design on (zech Floral Conservatory Diploma Thesis Report



28

Fata Montana Conservatory

i troemial grevibwane of 1o Ls heyir bl b smder Hee acdsers fra faor of e Batisw o Canden of Pragas & ovalad on the wethemmalope of the
Torcdiom o T Rary s rosc P e i oo ground plan amd bemidided bs g ooy teerain

At Lo i, gacrchem B e Evely Sl uld o pedsirta e, given e liacaliom of Lhe gotornitouee on the iope. Troo the bud stiops: The sl puseminic
i bl o Fon g [t ool Beaed B 5 v s g 0 PG, WL o comielin b A rara e wlop ] i o B Lo [ o ATl mivie ol T i i
bike btk oon 8 flal v oot vl The enfnanoe do the buddoae The ares bui qeudty sl Troemn the paverse ol and Brade e ureusked puebine
spid Mol s pleaan b o woodem B met Lo berb beds

Flrs et oo i oue ' s Mo By, e o of Wl e popibionn vese Lt hon TromSouth Vieadoo snd wrne reghors ol Mrica canbe wem
Uiswerie. W e el oo b e b gyescl o] ot o L] Dol raefoar . oo pudert oo e e oaticd s o Il e s ond s iof Sty
A d are sl Lesd segonrs of Conl s e i, et e G peesend e Dsr of Aae rafan dosd 0 edowan 0 o] Mslpsdra ar, Ve e o] (Live Tl
s Tk Lnk ool e 1aon |1'nl'r!‘|.|h'«|"-.|.|'l\" Paariel ot ot |l'.:|'q_d'| i | \.l}rrl'.'\nlﬂl;'{ijﬂ"aﬂh [Tt :m.’l.ni'\jnrqw ool
bastin e ed dd RRird Nekn snd st ropiwal South M s e delawad e

Logatbon: Prazawe, Croch Ropulilic
Bullt- a2
A Ritec - Adenék Dey

B ww bl o Wm e TR renrir ety ll e Lt e Ml page S0
By e el pe alin s Uteery o slar SR vhi e d i
Lithrgra nitasilspesls r e
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Chateau Lednice Conservatory

The comservatory af the Chateaa Ladnboe (lbechtenstesn Castled in the soutbern ares af Marsvia in ihe Crech Bepublic is ome
such Brithsh designed profect. Dok ARBsds 11 the Frince of Liechiersteln bn 1840 wanted to serovate the palace and sent ks ar
ghitest Grorg Wirgelmaller to Great Eritainde stady Tador architectune, $oon after, (e Duke hired Dnglish anckitesn, BAF
Desvignes, lo design and Build the iren coavervalory adjeining the drawing rooms. Eleim Brethers Irom Werks in nertheen
Waravia suppleed tbe cant-iren needed Tof the prajedd The greenhoase corilrwileon was slafled i IBEE and Draiched im 1845

The comservabory of Lednaloe is urlowe bn mary wavs: Ehe Tirsd beleg Uhat the butlding I3 the only exdsting fully furciional
Bothowse on the Fureprar vontieenl, The second uniges featues [+ that I8 was Bailt using Jelin (liudias Lowdon's avant gar
de archilectura] siyle. Loadom crealed 2 syslem of wavy semicircular anches thal end a1 quarfer spleres. The resulling grids
make i perible far Uhe iecerthan of paned of glecd Bhad givieg the stoue tuee figidity and & way 1o block wind and sain

Logaibom: Leglrdoe Coegh Bepubil
Buth: 1845
Architect:-PHL Dol

e whsgerdined cren g tem drllave alltve ol
s by o ofer s dorsna e e iage bl
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Castle Prague Orangery

1 he omargery of Progue Castle sitwabed inihe Royved Ganden. The oramgery bs usad for growd re et plants, especally citries
(i el sosth s of B rovia gardens. on he edhee of the moat, tere 15 an o onewall bebind which the first orangiry was
Euille o thse il of Else | R Boentury Under the protectbon of gl wa'l the orange troe thrived urtd the beginedng of s
First Workd War Alter thad they wiere malonger carod For and sven fn B wias ned until 145 that the place far the cultivatlonof
phants v dinoened szain A snple gl hotse ws bt wisch howsed various plants and tree gaecies. Bul eventhis howse
it oo e iy price and finally tore it fronsihe bate 505 Vackay Havel, the Crech president, who had already valued the
o] s Poorse o redneot, wirs Uhe indtiator of the revival of the phace in itshistoricsl function Hecommsssiones] Eva Jiriena
{vddesizn it The heatingand irrigation ane oo ndrofked bya computer The senetion Blind control, ghting ord vendifation i ou

Tonud i

Location: Peague Caech Republic
Bl 19
Architeo: Eva Nriema

hip wwe el i ormwn el B WL Mage (el Orepony Pt
Kl by e v e R
Pt 4 e ger et ey ny g s vesllany Sadnods Tem
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Gardens by the Bay

Located im Warina Bay Gardens By the Bay i 3 ey project in delivering the Singapare Governmsenl < vitiom of trans
ferming Sirgapore irlo o (Bl in o Gardea An s tarsl af 101 Becrares, the Gardind by Uhe Bay preject comprises Dhaes
Alatimit waterlromt gardens - Bay Soatk. Bay Dast and Bay Central, The commbislon to desigm the 54 becBare Bay South
garden was wor in 5006 by & Deans bed By Grand Asvockabes ard ircfading Wilkinson Evre Architects. Aeller One. Atelier
Tem, Land Design and Davis Langdon and 3eah. The Flower Dome Bells the sfory of plamts and people im the Wediterra
ndan cliwite rore, and how the plarts dultivarsd ie these regtand will gradeally bevonsr endargered ax tamperatures
rise 00 has & plasted foatprint of saore Cham 10000 sq m and Jims 1o bring alive ihe expertence of seaiends] change fog
visitors more used (o Singapores elernally troplcal climate and Dask green vegetatban, Trom the lavender Dhelds and
olive groves of (ke Cultivated Waorlde section Qo e baobab and pachypodioey Drees Bn e Stramge Worlds area, tbe vini
tor is presented with 8 umique colleclion of plames

Losation: Snpapone
Bl 2012

Architeet:Wilkinaon Evre Architects

Ched {erraterirt Grdre by e Koy Willomon Tar A bt 206 200 Inddw ]
N whwrdenedy T e e e

W R e oo e e sy ol sl o gl o, by S By
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Development of Program Facilities
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fanden. detailed information on events Located near the entrance of visitor center to welcome visitors

‘ z! Providing visitors to.a location with information on (he areas attraction, bodging. mags and other items relevant 1o bitanical
Contain information desk and cover approximately 13:X0m2

-ﬁ% Store primarily selling souvenirs reflating Prague Eotanical Garden, akso books on bolany, horticuliure, botanical art, phatogra-
phy handmade collections relating Caech cublure. Gift Shop carries a variety of batanically themed items.
GEFL Shop wil cover approcdmately 20125 m? T

¥
-

-!"'. .
..ll "u

E Providing exhibition concerned with preservation. edwcation and demonstration of specific items refevant Crech floraand
T o attracl visitors intercst and curiosily,

Hall will cover approximately 50-60 m2

.l' To host special activities such as performing art, conducting cultural events professing lectunes and carmying out various pres-
% entatbons and seminars As i cowkd e used for all occasions.

Auditorium willcover appraimately 180-200 2 @, “...@@- GiftShop
o " - :‘ [ o= H

u.‘{. S
@iﬂn Hal @MH h
hvl.“"‘!i.. -\:|n|1-l"""'“":| -'1
ditori

Asedof day to day activities that related Lo fmancial planning record keeping billing personal, physical distribution and legistic
within the Botanical Garden. Organkding e all events and activities refevant educatbon, preservatbon and malntenance of
garden and having resporsibilities of ensuring that administratbon activities within garden run efficiently by proving struc-
ture to other employees throughout the activities. Containing one director office with its secretary room, three offices forem
Piyees, meeting room amnd small Kitcsen for daily lndrate aod refas

if

ot Pivonikova Meadow

ﬁ Toprovide experienced based education that increasing understanding, apprediation and conservation of plantsand natural sesvasennnes  |nside circulation

world and inspire people of all ages. backgrounds and abilities to think and act in sustainable way. Centerof fers a diversity of pro
grams and experiences for visitors Lo explare the wondersof nature and present variedy of dlass tophes including plant adaption,
seods, raimforest ecology, trees, pollination and ather nature related topics

The Cducation Center énables the Prague Botanic Garden tosianificantly expand prograns for eary childhood education and to
train a wide audierce of early childhood caregivers and educators in the theory and practice of nature play

The center will inchude three multi-use cdascrooms with semi open ateliers Also, Center will have library with many books on
Lhemes of Botany, nature study, gandening, conservation, fora] and landscape design bofandcal ilkstration and neore.

sssvessssess  DUlside circulation

.& From cultural standpoiint, garden cale largely will serve as conterof socall interaction whie drinking their beverages Semi-open

garden cafeatoo will serve tovisitors with local pastry and foods with spectecualarviews across the Prague Botanical Garden,
Cofe will cover approximately 60-80 m2.
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Design Project
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[nside Outside

House Street

The concept of design is creating wall which separate city and
botanical park as an inside outside spaces, to define program
facilities according to their function and relation with city
and garden. Direction of wall have been oriented according to
the sun path to enable to get sufficient daylight for conserva-
tories. The wall also formulates the circulation of visitors
which has different purposes such as educative, garden visit,
or administrative. Structure of conservatory has been de-
sighed with sustainability as a start point, with every consid-
eration given to passive climate control techniques.
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Separation wall, figuratively divide city and parkin term
of outside-inside relationship. Fxisting axes emphasize
the gate here from inside to outside

Bended separation wall allows me to ramp along the wall
for new pedestrian circulation that visitor can enjoy
while circulating from inside to outside.

Bending separation wall according to define space on the
outside and inside.

The Conservatory has direct access to the existing
garden landscape that tropical vainforest, desert
garden, and (zech Flora garden consist of the con-
servatory which each of them has connectivity to
understand how landscape form influences ecolog-
ical function.

The position of the wall has been adjusted accord-
ing to the sun path which conservatory and
garden café allocated south side of the wall to get
more daylight.

Wall alse define the program facility on both sides
according toits functionality and relationship of
the cityand park.
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Axonometric Plan
Information desk
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Diagrid Detail

The geometry of the single modsile plays a major role in the external axial foree distribation, as well asin con-
ferring shear and bending righdity to the conservatory structure. In normal diagrid structure concentric load

amd high diagrid angles support ks enough but in this case of eccentric and diagrid anghes are small that
requine beams tosupport ol ecoentric load.

a Insulated Glass Unit
b Stee! Window Connector
© Facade Sructune/steel 100mm diamseler

bt www e de-i1 commondpres’s ode grasedopper-oode
hitp./itheditaleng neer Mogpol 2
Fiibt s rephodebes wordpress con grashopper-definitors dagrid =insture
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Diagrid Detail

The Conservatoryis a senicircular diagrid model in wrought steel and glass_ Ore of the main advantage of this system is more space and more day-

light The diagrid isaframework of diagonally intersecting metal tubes that is used in the construction of buildings and reofs 1t requires less structur
al steel than a conventional steel frame.
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Welding the stell members togetherwith Attaching the steel window framesto
the connection nodes steel members
Single Connection Multiple Connection
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Shading System

integrated into the fabric of the building to cffidently main

The curvilinear conservatory structures have been designed with sustainability as a starting poind. with every consideration given Lo passive

dimatecontrol technigues. A computer-controlled shading system have been

fain the climate wiihon
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Overall representation of shading
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