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AIM OF THE RESEARCH:

-MEASURING THE IMPACT OF URBAN SHADING DEVICE INTO THE
MITIGATION OF UHLI.

-MEASURING THE ENERGY SAVING IN THE COOLING LOAD OF THE
DIFFERENT TYPOLOGIES OF BUILDINGS IN THE 5 CONSIDERED DISTRICTS
AS A RESULT OF THE UHI MITIGATION STRATEGY.

INNOVATION :

-COMPARISON OF TRADITIONAL SHADING WITH SMART SHADING
DEVICES AS A UHI MITIGATION STRATEGY.

-HAVING YEARLY TOTAL ENERGY SIMULATION OF EACH DISTRICT BY USING
A MODIFIED YEARLY WEATHER FILE FROM DIFFERENT TOOLS IN A CITY AS
ABU DHABI.
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District E3 thermal image at evening.
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STEP 1: PREPARING THE BASE FILE

Arch GIS, AutoCAD, 3D Max, ECOTECT, ENVI met.
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STEP 2: CREATING THE LINK FOR THE YEARLY WEATHER FILE
MATLAB
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STEP 3: ENERGY SIMULATION
- UM, RHINO, ENERGYPLUS, GRASSHOPPER




Project | 30 Model Tools Digitize

Basic Settings, New Area Save model (2.5D) Copy model to dipboard
! Covert to Detailed Design. ..
& =] o
Open model area... Save model as.. Print model area...

x=176 (598.40 m) y=6 (20.40 m)

Building Bottarn= 0 m, Top=0m

Solendsurface  Recsptors  Sowcss  Snoewel | f @, @ @EEN 2~ O OO E & B

[t | 22 | &2
Buildings \ Vegetation DEM

Soil="ST" <Asphalt Road:

Top of building or facade element in m: El § i § 3 5 §
Bottom of building or facade element in m El I3 1

Use absolute z-data (ignares terrain)

Editing mode: | et whole facade/ volume |

Uss left mouse to assign top of buiding
Use right mouse to assign bottom of building

0
0
N
0
0
1
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Set individual segment

Select element using the mouse in 3D mode

—Default building material
Material Walls: |_globalwall
Materials Roofs:  |_globalroof
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Project | 30Model Tools Digitize
Basic Settings, New Area Save model (2.5D) Copy mode! to cipboard
Covert to Detailed Design...
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Open model area... Save model as.. Print model area...

(Out of Area)

Building Bottom= 0 m, Top=0m ,(02
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Buildings | Vegetation DEM
et buildings/ Set facade element
Top of buikding or facade element in m: El
Bottom of building or facade element in m: D Trreeearry
Use absolute z-data (ignores terrain) - b

Editing mode: ' Set whole facade/ valume |

Use left mouse to assign top of building
Use right mouse to assign bottom of building

Setindividual segment

Select element using the mouse in 30 mode

—Default building material
Material Walls: |_globalwall
Materials Roofs:  |_globalroof
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Abbildang 1: Simwlation 3-1-
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23.06.2015
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SCOPE: YEARLY WEATHER FILE

INPUT: 4 DAYS NEW WEATHER DATA,
YEARLY BASE WHEATHER DATA

OUTPUT: NEW YEARLY WEATHER DATA
BASE TOOL: MATLAB




Sensors in the Main Island of Abu Dhabi

Validation of the simulated weather file.
Scope: Real data of the temperature, relative humidity, wind speed. I/

Use: The real data will be used to calibrate the models of energy simulations that are
used in the laboratory.

Result: The results of the validation will give realistic energy simulation.

Time: The monitoring will last 6 month in total, April- September 2016

Location Downtown Abu Dhabi
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Validation of the simulated weather file.
VALIDATION CHART
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SCOPE: ENERGY SIMULATION
INPUT: MODEL, TEMPLATES, WEATHER FILE
OUTPUT: ENERGY CONSUMPTION
BASE TOOL: RHINO, ENERGY PLUS,UMI, GRASSHOPPER




C1 4,472,000.00 4,464,500.00 0.17% 4,456,600.00 0.34%
Cc2 3,769,500.00 3,766,200.00 0.09% 3,758,300.00 0.30%
Cc3 5,467,700.00 5,461,400.00 0.12% 5,462,000.00 0.10%
Cca 3,513,700.00 3,505,700.00 0.23% 3,505,700.00 0.23%
C5 11,052,000.00 11,044,000.00 0.07% 11,044,000.00 0.07%
Cé 2,505,200.00 2,499,200.00 0.24% 2,499,200.00 0.24%
Ccel 875,943.53 871,209.00 0.54% 866,584.00 1.07%
C62 1,903,800.00 1,898,300.00 0.29% 1,892,200.00 0.61%
C121 240,734.50 239,720.00 0.42% 227,486.00 5.50%
C122 261,948.00 260,763.00 0.45% 251,175.77 4.11%
C148 505,051.00 503,416.00 0.32% 500,637.00 0.87%
C149 465,952.00 464,430.38 0.33% 463,176.00 0.60%
C150 431,644.00 430,427.91 0.28% 425,524.00 1.42%
Cis1 452,628.00 451,487.87 0.25% 451,260.00 0.30%
C152 653,117.00 651,038.17 0.32% 650,012.00 0.48%

GOAL OF THE FIRST CASE STUDY: MEASURING THE ENERGY SAVING.
TESTING THE RESULT: FUTURE STEP
DIRECT COST: THE SHADING DEVICES AND THE INTERVENTION.
DIRECT COST RECOVERY: ENERGY SAVING IN THE DISTRICT BUILDINGS.
INDIRECT PROFIT: OUTDOOR COMFORT, WALKABILITY.




Temperature Energy
Reduction Saving

0.4 degrees 0,32 %
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