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AFRICAN CULTURE COMPLEX
ENVIRONMENTAL CONSIDERATIONS

VEGETATION

Given the gblobal issue of carbon print/Global warming which threatens
the eco systems and environment at large, we are compelled by ethics of
research to think in @ more sustainable dimension as how we can through
our project mitigate or reduced the existance these threat .This very much
influenced the choice of materials to be used both on the building and
landscape. In Nigeria the CO2 emissions per capita for was 0.44 metric tons
as a result of burning fossils and manufacture of cement.They include car-
bon dioxide produced during consumption of solid, liquid, and gas fuels
and gas flaring. And so to reduce the carbon footprint in and around the
project area, we propose to have a BOTANICAL GARDEN and GREEN WALL
which includes varieties of trees,fruits and flowers also we choose to use
more sustainable materials like clay and bamboo.

CONCEPT

FULANI CALABASH INSPIRATION

These images of women signify the typical fulani woman carrying a calabash of
cow’s milk, which is a very popular drink in Nigeria. The way in which they carry
the calabashes in stacks on their looking like a tower is what is inspiring. They
carry them for long distances and have perfected the art of stability over time.
In Some cases they use a system of ropes to bind them together. the ropes are
made from palm leaves. They usually first place a support which in this case we
can refer to as a “plinth” that is usually textile wrapped in the shape of a donut.
which normalizes the curvature of carrier’s head and the calabash base, then
subsequent calabashes are stacked on each with a flat disc covering called “mar-
ufa” made from straw.

The fulani people are nomadic people who have established routes for over 200
years and travel all across the equatorial region of africa from West- Central -and
East. Fula are primarily known to be pastoralists, but are also traders in some
areas. Most Fula in the countryside spend long times alone on foot, moving their
herds; they were the only major migrating people of West Africa. Taking from
the calabash inspiration we designed our tower in this form. With this we took
inspiration for our tall building, by stacking calabashes on top of each other to
get a tower with other stacks similar but lower to make them act as a cluster.
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MATERIAL CONSIDERATIONS

Clay as a building material provided by nature has numerous advantages
for which energy efficency is one of many.

Bamboo as a natural composite material is energy efficient ,sustainable
and self reliance.

Plants flowers absorbs Co2 for sugar and oxgygen production through cel-
luare respiration.

The Green wall serves as natural air-filtration system and Noise/wind bar-
rier.

CLAY BAMBOO FLOWER GREEN WALL

Nomadic Women

Inspirition

IGreen Wall
I

ICulture Tower
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BOTANICAL GARDEN

The Botanical Garden in our project serves various unique purposes all at
once which includes restoring ecosystems,provide knowledge on biodiver-
sity and promotes human to nature relationship on the greater scale which
defines the one of the numberous research ethnics in our project from the
enviromental point of view.
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AFRICAN CULTURE COMPLEX
CULTURE COMPLEX & MASTERPLAN

CULTURE TOWER

In the form of building, from the bottom to top, the circular visiting route orients people to follow it in inte-
rior spaces and exterior spaces by ramps. So, in this route, people see the African Culture by the exhitions
inside and by the landscape outside. Route starts with museum, conference area and continue with library
and exhition area. Then after the ramp walking in sense of form of building, it finishes with traditional af-
rican kitchen in restaurant and clear viewpoint in terrace floor at the top of the building.
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CULTURE HOTEL

A part of to know the African Culture is a new way to host people. The Culture
Hotel buildings are in different garden for privacy but close to Culture Tower for
easy accesssible. They designed into low stories to feel close to garden and in-
cludes traditional African massage service to experience the African Culture in
third, another different way.

HOSTING
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SITE PLAN
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AFRICAN CULTURE COMPLEX

FLOOR PLANS
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AFRICAN CULTURE COMPLEX
FLOOR PLANS
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AFRICAN CULTURE COMPLEX

DETAILS CLAY WALL - CONCRETE SLAB TEXTILE ROOF

N
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AFRICAN CULTURE COMPLEX
STRUCTURE

EXPLODED STRUCTURAL LAYERS ROOF DEVELOPMENT
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| ' Frame
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PANEL CROSS SECTION

STEEL CONNECTION ELEMENT

CLAY PANEL ORGANIZATION
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AFRICAN CULTURE COMPLEX
STRUCTURAL CALCULATION SECONDARY BEAM (cantiever) e OVERVIEW o 5 x| SR

' -?t.lu'rui‘fr Details Min Dusplacemant: 0.0000+000 m
I g pE+ /USLALAEA
. . . . 8 LoadName  +» leadType » Magnitide v FostionX + PosionY + PostionZ v bgplied To  *
We will have a secondary beam with the following characteristics: | P90T il Lond T vy, o . - ’
Wall Load Pressure 53507 20015Ps  -904m 123m 548m Faca
Length: 6.00 [m] 5 i ' Stab Load Pressure 14T1933715P) 434 m 12m 588 m Face
. ) = g! o o Vanable Load Pressure 13954 02055Pa  576m 4m 588m Faca
Wldth' 25'00 [cm] tg E ‘Wall Load Pressune T4MEADE11Pa 481m 141m 588m Faca
Height: 55.00 [CITI] SlabLoad Pressure 14TI9.33715P8  493m 108m MEm Face
g
Interaxis between secondary beam: 1.10 [m] L sl Load e [RURP 206n  A%n plan Face
. = &) Wall Load Pressure 9560848423 Pa  HE2m 134 m 598m Face
Section concrete area: 900.00 [cm?] o —— — 1 —
Section steel area: 21.24 [CFI"IE] Wall Load Pressura 4TI205884Pa  GB2m 16m 505m Faca
Rebars in tensiun: 4 @ 26 Wall Load Pressure 44401 T1159Pa  -258m 157m &7m Faca
Rebars in compression: 2026 =R = R
Stirru Ps @ 8/150 [ITI m] Viariatie Load Pressure 1315247487 Pa 424 m 3%m 28m Face
Slab Load Pressure 14711933715Pa  -45Tm 11.2m M4Em Faca
SECON DARY BEAM 2 (simply Suppnrted} . 150{}[} _ Stab Load Prossure WHM93M5Pa 3T8m 11.3m 198m Facw
Slab Lead Pressure 14M9335Pa  -351m 114m 48m Faca
i Slab Load Pressune 14718337115 Pa  -313m 115m 881 m Face
We will have a secondary beam 2 with the following characteristics: Variabe Losd Pesse HTO3TBP 42m  4%8m am Faco
Variable Load Pressure 1522850044 Pa  40dm im G8im Face
. g Vanable Load Pressurg 15501.13313Pa  -368m 406m 198 m Faca
Length: 6.00 [m] b . 8 Vasisble Load Pressure 13581148Ps  46m A04m M3m Face
Width: 15.00 [cm] “ ﬁ Roof Load Force 412000N 661m 9% m 60m Face
Height: 30.00 [cm] | : ’
Interaxis between secondary beam: 1.10 [m] S
Section concrete area: 900.00 [cm?] R y DISPLACEMENT BEFORE
Section steel area: 7.63 [mm?]
N
Rebars in tension: 3920 \\ k U . S——
Rebars in compression: 2020 wa- e { V. T A s
Stirrup5 @ 8;1 50 [mm] /\--- X " - jMax TansuceComprassion 2 3830+007 Pa B s
V/Jé ==_— Disgincamant B5040-003 m

PRIMARY BEAM (simply supported)

TonsionCompeassioe -4 TATe+006 Pa
-

We will have a primary beam with the following characteristics:
Length: 13.3[m]
Width: 65.00 [cm] = e 1402
Height: 100.00 [cm] § .\l N )
Interaxis between primary beam: 8.8 [m] l ,/-g v J e s
Section concrete area: 4'800.00 [cm?] ’/‘% } \ i .-
Section steel area: 98.52 [cm?] A e fermenConpressen 7 Max 770204015
Rebars in tension: 16 2 28 550 ,/Agf% [] e 1seomm bR
i ion: yTryrryrrryreyry L —1. m 155204007 Pa
Rebars in compression: 2028 Jl peeeooeg . M et S 11850207 Pe
Stirrups @ 8/150 [mm] g i Desncsnan oo o S e 454404006 Pa
*'_—g-"’ ‘ 2L 7.8438-003 m £ 87202005 Pa
-2.710e+006 Pa
f — 5.954e-003 m -6.427e+006 Pa
__:__:___..-/ : ;;ﬁ:x: -1.008e+007 Pa
'COLUMN p—— . _;;gﬁﬁ;f: i ﬁ:mrp_ Min 3285001
Min: 0000+ 000 m
We will have a column with the following characteristics: DEFORMATION AFTER TENSION COMPRESSION AFTER FOS AFTER
Length: 13.3 [m] \
Width: 65.00 [cm] \ iy
Height: 100.00 [cm] el }? _
Interaxis between primary beam: 8.8 [m] v U4
Section concrete area: 4'800.00 [cm?] : ff?’-:;%mmmn_-
Section steel area: 98.52 [cm?] |
Rebars in tension: 16 @ 28 e Conprssen -1 1Be-c5 P4
Rebars in compression: 2028
Stirrups @ 8/150 [mm]
=1 -
g . 1500.00 - - 1500.00 '
o 7
i Callows 10
i > -4 m l'msum,-wh ’
I | l:m 22710w-004 " | .
A Factor of Salety:
= Displscement Ms % Tension/Comprassion jlI'-'Ia.a-:_ :.;39;&{:15
— Max 37678003 m M ;:::';m P —55
2 i i ~ 3300000310 o e W o
2 ¥ 30138003 m T 160264006 Pa —
™ i m; m B0218+005 Pa 35
— m — -BE0Ta+004 Pa 30
: :?;ﬁ:m — 8 783e+005 Pa 25
H07e- 003 m — -1.868e+006 Pa -20
T ‘ o ;:;Mmm?: — .2.7500+005 Pa - :E
| 37670004 _;:::::‘?::' 1.6526+000
0,000 +000 m
o ’Mm: 0,000+ 000 Min:  -4.539e+005 Pa
=
g |
-
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AFRICAN CULTURE COMPLEX
STRUCTURE

FACADE STRUCTURAL ANALYSIS

Support Points

Bamboo - Clay Wall Connection

TOPOLOGY OPTIMIZATION OF CLAY WALL

- 1 B ' : — - _v_
B I - | |
I : I P
Part that is structurally | Pt
necessary ! |
| |
| |
Support points

2, MILANO &

; o
et

Part that can be
optimized

Politecnico di Milano
School of Architecture Urban Planning Construction Engineering
2° level Corso di Laurea Magistrale Building Architecture

Clay Wall Panel Loads

1 Kilo Pascal of load
applied on both sides
(interior & exterior)

Supervisor : Prof. Maria Grazia Folli

Co-Supervisor : Prof. Corrado Pecora
: Prof. Francesco Romano
: Prof. Giovanni Dotelli
: Prof. Lavinia Chiara Tagliabue
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Displacement Values = Dead Loads (Bamboo ) + Panels + Wind (1 kN)

a:. \ \
* 1.75%
‘ 0
A 4]
P iy
¥ 3 iy o

Wind Load (1 kN )

\.I '_-
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1.4 . :

o
25 \
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R
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Result showing parts that
can be eliminated with
structural stability
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Final wall shape with
56% less weight (from 30
tonnes to 17 tonnes)

| 896575
| 891950
| 891798

3 pipe Section X
Section Name | Dapiay Calor 5
Seciion Nales
=
Dutside diameter (13 ) Il I
Wal thickness [ tw ) S ¢ e S
3 I LI
Properties
nterial Property Modifkers 5’.‘. o el .I o ".-.. o
'+ | |Bamboo £ Sat Modifiers., mmmm
i
3 Material Property Data x
General Data
Material Name and Display Color Bamboo i
Material Type Other
Iiaterial Grade [ ]
laterial Notes Modify/Show Notes. ..
Weight and Mass Units
Veight per Unit Volume 7.0576 KNmeC v
Mass per Unit Violume 0.7197
Isotropic Property Data
| Modulus Of Elasticty, £ 19925848,
|
| Poisson, U 0.3
I Coefficient Of Thermal Expansion, A 1,170E-05
10cm Shear Wodulus, G | 7883788
a Irga p [] Switch To Advanced Property Display
0K -Canoe\

African Culture Complex - Hotel & Tower
Abuja, Nigeria
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AFRICAN CULTURE COMPLEX

LEED v4 for BD+C: New Construction and Major Renovation Project Name:AFRICAN CULTURE COMPLEX
B I M Project Checklist Date: 09/11/2019
Y ? N
A u t 0 C a d I:I:I:l Credit Integrative Process 1
13| 0 | 0 |Location and Transportation 16 | | 13| 0| 0 |Materials and Resources 13 |
credit  LEED for Neighborhood Development Location 16 Y Prereq Storage and Collection of Recyclables Required
D E S I G N & M O D E LLI N G R h i n O 1 Credit Sensitive Land Protection 1 Y Prereq Construction and Demolition Waste Management Planning Required
2 Credit High Priority Site 2 5 Credit Building Life-Cycle Impact Reduction 5
4 Credit Surrounding Density and Diverse Uses 5 9 Credit gtejiclj;rrlgtiz:]c)sduct Disclosure and Optimization - Environmental Product 2
5 Credit Access to Quality Transit 5 2 Credit Building Product Disclosure and Optimization - Sourcing of Raw Materials 2
G h Credit Bicycle Facilities 1 2 Credit Building Product Disclosure and Optimization - Material Ingredients 2
rassno p pe r 1 Credit Reduced Parking Footprint 1 2 Credit Construction and Demolition Waste Management 2
Credit Green Vehicles 1
13| 0 | 0 'Indoor Environmental Quality 16
9 | 0 | 0 |Sustainable Sites 10 | Y Prereq  Minimum Indoor Air Quality Performance Required
Y Prereq Construction Activity Pollution Prevention Required Y Prereq Environmental Tobacco Smoke Control Required
R h | n O 1 Credit Site Assessment 1 1 Credit Enhanced Indoor Air Quality Strategies 2
2 Credit Site Development - Protect or Restore Habitat 2 3 Credit Low-Emitting Materials 3
1 Credit Open Space 1 Credit Construction Indoor Air Quality Management Plan 1
3 Credit Rainwater Management 3 1 Credit Indoor Air Quality Assessment 2
1 Credit Heat Island Reduction 2 1 Credit Thermal Comfort 1
PROIJECT STRUCTURE Grass h opper 1 credit  Light Pollution Reduction 1 2 credit  Interior Lighting 2
3 Credit Daylight 3
8 | 0 | 0 |Water Efficiency 1 |1 credit  Quality Views 1
Y Prereq  Outdoor Water Use Reduction Required 1 Credit Acoustic Performance 1
- Y Prereq Indoor Water Use Reduction Required
| ns p Ire Y Prereq  Building-Level Water Metering Required 6 | 0| 0 |Innovation 6 |
2 Credit Outdoor Water Use Reduction 2 5 Credit Innovation 5
5 Credit Indoor Water Use Reduction 6 1 Credit LEED Accredited Professional 1
Credit Cooling Tower Water Use 2
1 Credit  Water Metering 1 4 | 0| 0 Regional Priority 4
1 Credit Regional Priority: Specific Credit 1
E N E RGY L E E D 26| 0 | 0 Energy and Atmosphere 33 | 1 Credit Regional Priority: Specific Credit 1
Y Prereq Fundamental Commissioning and Verification Required 1 Credit Regional Priority: Specific Credit 1
Y Prereq Minimum Energy Performance Required 1 Credit Regional Priority: Specific Credit 1
Y Prereq Building-Level Energy Metering Required
\% Prereq  Fundamental Refrigerant Management Required (92| 0] 0 eYI-NES Possible Points: 110
5 Credit Enhanced Commissioning 6 Certified: 40 to 49 points, Silver: 50 to 59 points, Gold: 60 to 79 points, Platinum: 80 to 110
M A N A G E M E NT SVHEHH 15 Credit Optimize Energy Performance 18
1 Credit Advanced Energy Metering 1
Work Breakdown Structure YRS 1 ey ! .
2 Credit Renewable Energy Production 3
Credit Enhanced Refrigerant Management 1
WO R K B R EA K D OW N ST R U CT U R E 2 Credit Green Power and Carbon Offsets 2
Oct Nov Dec Jan Feb

Phase/Action Duration
31 01 04 05 06 07 08 11 12 13 14 15 18 19 20 21 22 25 26 27 28 29 02 03 04 05 06 09 10 11 12 13 16 17 18 19 20 23 24 25 26 27 30 31 01 02 03 06 07 08 09 10 13 14 15 16 17 20 21 22 23 24 27 28 29 30 31 03 04 05 06 07 10 11 12 13 14 17 18 19 20 21 24 25 26 27 28

Q Obtaining a Land 5d -

Q Land surveying 12d

Geological Soil testing od -8l Geological Soil testing
Getting City permissions 7d -9 Getting City permissions

Architectural design processes and Production
Legal binding Contracts and A 18d =
|
B B Construction Site Preparation S CommeconSiePrepamton
[

Safety JHA 7d - Safety JHA

Construction of temporal acce 6d -

Temporal services Laying 7d a

Clearing the construction site 13d -3

Claring and construction area" 9d a

Construction of warehouse 8d =

Construction of site fences 10d -9l Construction of site fences

Architectural design processe: 40d -

Construction of warehouse

Site Meetings 1d -

=] B The Axes Layout of Building

Safety JHA 3d a

Geodetic plan establishment 7d -9l Geodetic plan establishm...
Axes transfer to each story flc 7d -

Mounting horizon definitions o 5d -
Drafting floor executive schen 5d -9 Drafting floor exe...
Site Meeting 1d -

=] & Excavation Works

Safety JHA 5d -4

y ﬁﬁ’m}% Politecnico di Milano Supervisor : Prof. Maria Grazia Folli Authors : Abduljaleel Sabo Sodangi | 896575 African Culture Complex - Hotel & Tower
£ 9N School of Architecture Urban Planning Construction Engineering Ismail Cem Aslan | 891950 Abuja, Nigeria Y
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qt“m NS : Prof. Giovanni Dotelli
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PLANT OPERATION IN SUMMER

AFRICAN CULTURE COMPLEX
BUILDING SERVICE

INVERTER

Converts DC electricity to AC POWER GRID

PHOTOVOLTAIC PANELS

Panels convert sunshine to DC electricity

Hot water to beldistributed
T BIDIRECTIONAL METER

Electricity is either Im-
ported or Exported

Evapcrator ! T r 3 depending on how much
| | is generated and how
S S ; much is used
N
| ]
IDHW STORAGE
HEAT PUMP FOR DHW
b F
7N
Cold water inlet
Condenser Evaporator
[heat exchanger) (heat exchanger)
compressor
..‘_

closed system

<

River

or

F, MILANO ¥

-
To active chilled beams
+
Air handling Unit

expansion valve

HEAT PUMP FOR SUMMER

Politecnico di Milano
School of Architecture Urban Planning Construction Engineering
2° level Corso di Laurea Magistrale Building Architecture
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OUTELT

ELECTRICITY
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AFRICAN CULTURE COMPLEX

BUILDING SERVICE
HVAC SYSTEM SOLUTION

Hvac solution adopted in our project is CENTRAL WATER WATER COOL SYSTEM,The idea is to take advantange of an existing water body(Riv-
er) to supply energy and thermal comfort in our building with the use of sophisticated specific energy solutions machines like open water

heat pumps, Heat recovery Air handling units and so on

SCREWED WATER HEAT PUMPS

An Open Water Heat Pump system works by recovering the solar energy stored naturally in river water or open water. The water then
passes through heat pumps to yield its low grade heat before being returned to the river with a temperature change of 3°C

HEAT RECOVARY AIR HANDLING UNIT

Specifications

Cooling capacity range: 98kw ~ 7931kw; heating range: 119kw
~ 9142kw

Applications: hotels, hospitals, sauna bath centers, factories
and other areas

Energy efficiency ratio. 1KW of energy can be used for heating
and cooling in the area of 6-10 square meters, which is 30%-
80% more energy efficient than general central air condition
Size:1300mm x 2200mm

Device used to regulate and circulate air as part of a heating, ventilating, and air-conditioning

ACTIVE CHILLED BEAM

Specifications

Cooling capacity: 25kW~888kW

Environment temperature:2-35C

Applications: hotels, hospitals, sauna bath centers, factories and
other area

Size: 3900mm x 2200mm

The Active Chilled Beam is duct connected to the central air handling system which provides conditioned fresh air to rooms for ventilation
purposes and is also supplied with hot and/or cold water to comfort condition the space.

Pre-treated
Primary Air
1 Part

PHOTOVOLTAIC SOLAR PANELS

Photovoltaic panels absorb sunlight as a source of energy to generate electricity, It is used as a major source of energgy in our project

Sy, MILANO _®

Politecnico di Milano
School of Architecture Urban Planning Construction Engineering
2° level Corso di Laurea Magistrale Building Architecture

=17

T

2T P

Entrained
Raom Air

2o 4 Pars

Active Chilled Beam [ACE]

Supply Alr
to Room

= - -

Specifications

System: 4 pipe system

Volumetric flow range: 20 170 m3/h/m

Size : 1200mm x 600mm

Applications: hotels, hospitals, sauna bath centers, factories and
other area

Specifications

Dimensions (LxWxH): 64.96 x 39.06 x 1.38 inches
Weight: 40.57 Ibs

60-cell monocrystalline module

Silver anodized aluminum frame

White backsheet materialzz

0~+5W tolerance ratio

PID Resistant

UL and IEC listed

6000 Pa snow load / 3600 Pa wind load

Supervisor : Prof. Maria Grazia Folli

Co-Supervisor : Prof. Corrado Pecora
: Prof. Francesco Romano
: Prof. Giovanni Dotelli
: Prof. Lavinia Chiara Tagliabue

CHILLERS AND HEAT PUMPS
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AFRICAN CULTURE COMPLEX
BUILDING SERVICE

SANITARY SYSTEM CALCULATIONS
r--- - - - =- - - - ---"-"--"---"--"-—-4—--—--T——---_T—-_--—-—_—_|—_|_|___mE—_—_E_|E_|___---- . | r - - - --_-_—-——-—-—-—--—-—-————-——-—-—-—-—--—----_-n——-n—-n_—-nn—-nn-n_-_-n_-nm--n---m-_-n—----__— . |
Heat Flux through transmittance-Summer
AIR ADMITTANCE VALVE 40mm. AIR ADMITTANCE VALVE 50mm. Element Area A(w/mk) s(m) Resistivity hi he U Valuew/m2k TI Te dw r T
I~ Roof 710 1.55 0.1 0.064516129 8 30 4.487334138 24 28 12744 §=— 3
I - - H e wall 1995 0.96 0.005 0.005208333 8 30 6.114649682 24 28 48794.9 ” +D R, + h.
' ' window 1468 0.7 0.25 0.357142857 8 30 1.939953811 24 28 11391.4 e s
FLoor 4800 0.55 0.4 0.727272727 8 30 1.129170231 24 24 0
Total 72930.3

VENT PIPE 50 mm. (GAL.)

Y

/
0.40

VENT PIPE 40mm. (GAL.)

AIR CHAMBER
/ 25mm. CW.FOR FLUSH VALVE

HW.SUPPLY PIPE——_|

cw.supPLY PIPE—— 1 | | 1] _ | |
. & ™ CW. SUPPLY PIPE
// -:(‘f‘—l U
ELBOW 90" WITH HEEL INLET——— | 2_ANGLE VALVE 15mm. ] m—
50x40mm. (CAST IRON) FOR CW.AND HW. r I / Internal Gains
R | 17| L]
| ELBOW 90° WITH HEEL INLET—’F{ i
SAN 50 mm. > 100x50 mm. -
s Qint=Qi Q
FLOOR Sensible Latent Number ds oL Int= |nt;S;pp npp+ Int; S;a pp
— \ N
| A Seated 65 45 120 7800 5400
o eR ANCHES_/'H \_rloor / walking 75 100 470 35250 47000
TY—BRANCHES Equipment 150 0 40 6000 0
S -
Total 49050 52400
r-—--=---= - - - - - - - - "=--"-""-""-"""-"""="""-"M"-="-""M"" "--"="-""--""-" "= ="-"="-"="-""-"""=-""--=--"=-=-"==-== A

I I
I 1 | E—— I
i Q=>A*I*Fa
| — ® | Heat Flux Through Solar Gains -
I (1, u i I Solar Area total | Area Glazing Incident sc solar factor Summer
GH 1 T Skylight 730 34 1000 0.9 1 30600
I I
| G r—J Envelope 3463 1995 1000 0.5 0.4 399000
| & T FER | Total 429600 | |
I Gi-ﬂ'_ u f.'j I
] -
I I . HOT WATER SUPPLY @ SOMM COPPER PIPE I Heat Flux Through Ventilation
I -E ] B COL0 WATER SUPPLY @ S0MM COPPER PIPE I vV m3 n/per h nv F of air Cp Delta T Delta X =
| e ! Hiho \ :_ — SANITARY DRAINAGE @ 100VM COPPER PJPEI Summer 35700 0.5 17850 1.225 1000 4 24295.83333 Qy = 2E00 picy (T, —T,}
| QA HIO ] - — |
I ) ofH|| o \ i —— o I '
I OMH I MmO | mr_ otal Heat Flux
| ] ] [ b — - | | | Sensible w kw Latent w kw I
= Summer 575876.18 575.8761755 Summer 76695.833] 89.46923611 665.3454116
I = | | o E—— I | I
I I I
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