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Abstract:

Service buildings constitute one of the most energy—intensive sectors globally, as
Heating, Ventilation, and Air Conditioning (HVAC) systems account for up to 60%
of this consumption. Despite the significant advancement in Building Information
Modeling (BIM) tools and Building Energy Management Systems (BEMS), a
research gap persists concerning the utilization of the full dynamic potential of
precise BIM models to support decision—-making processes in the early design
stages of HVAC systems, particularly with regard to using rich data from BIM
models to improve the initial design of HVAC systems and analyze their thermal
performance. This study aims to bridge this gap by proposing and applying an
integrated methodological framework that directly links the building’s three—
dimensional digital model with thermal load analysis to determine the optimal
specifications of the HVAC system. The research adopted an applied case study
methodology using Autodesk Revit software to model a hypothetical hotel building
with full architectural and mechanical details. Subsequently, a detailed thermal load
analysis was conducted using the integrated analysis tool (Revit HVAC Analysis
to simulate system performance under three distinct scenarios: (1) the baseline
scenario (without thermal insulation?, (2) the energy efficiency scenario (by adding
50 mm polyurethane thermal insulation to walls and roofs and replacing single
glazing with double glazing), (3) the building functional use change scenario
(changing building occupancy from a restaurant to a gymnasium and from a kitchen
to a sauna room). Simulation results revealed a significant decrease in the system’s
total thermal load amounting to 2.8 tons (equivalent to 28.57%) and a reduction in
required airflow by 602.5 liters/second (43%) in the energy efficiency scenario,
confirming the critical impact of the building envelope’s characteristics, which can
be accurately analyzed and evaluated at an early stage through the building
information model. On the other hand, the building functional use change scenario
showed an increase in load amounting to 4.2 tons (30%) due to changes in
occupancy density and internal loads, highlighting the digital model’s ability to
accommodate fundamental changes in building use and provide accurate data to
reassess HVAC system requirements, thereby avoiding costly redesigns after
construction. The study concludes that the proposed framework is not merely an
energy analysis tool, but a platform for supporting performance-based design
decision—making. It emphasizes that the organic integration between BIM and
BEMS represents a qualitative leap toward constructing intelligent buildings
characterized by high flexibility and sustainability, and recommends adopting this
approach as a standard in early design phases. It also suggests that future research
should expand into integrating artificial intelligence and real-time prediction
technologies.

Key word:

Building Information Modeling (BIM), Building Energy Management System
(BEMS), Heating Ventilation and Air Conditioning (HVAC), BIM and BEMS,
Integration, HYAC and BIM.
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cbslally ¢ liadl clananll 1Y
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A jumper duct balances

B | The ERV supplies fresh air to the main s Stale air is exhausted by the ERV through
pressure by allowing air The range hood 7 S living spaces and exhausts stale air 2 a gable vent on the opposite side of the
to flow be}u/eon the exhausts cooking // ~ / e N from the kitchen and bathrooms. P A/ house from the fresh-air intake.
great room and the S "d"f’s "‘: ough a / b 1 A~ %

torbedroom. AU 5 roof vent. / 7 S Y .
mas ter bedroom. Y 4 S 7 : ‘\\. . \
4 { D S ’
i | /’_\’
AN T q
S | b B o

Dehumidifier

Heat pump
= \\ Whole-house air purifier
\

j \
% w <

S~
\
- \,
N\ Return air intake
N\ for heat pump

Incoming makeup air in B v |
the kitchen is filtered through »
an inline filter box.

A shared gable vent brings-_
fresh air to the ERV
intake and makeup air
N to the kitchen. /

N 1 ] | 5/ ce supplies iy |
. | fresh air from the ERV anf:ondiﬁoned o
ERV air from the heat pump. A return vent is
exhaust located on the opposite end of the wall.
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Project Summary
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Location and Weather

Project Project Name
Address LATTAKIA
Calculation Time 27 ¢ 05:04 2025 1
Report Type Detailed
Latitude 35.36°
Longitude 35.46°
Summer Dry Bulb 32°C
Summer Wet Bulb 27 °C

Winter Dry Bulb 4°C

Mean Daily Range 5°C

Building Summary

Inputs
Building Type Hotel
Area (m?) 212
Volume (m?3) 642.90
Calculated Results
Peak Cooling Total Load (ton) 15.7
Peak Cooling Month and Hour August 01:00 ¢
Peak Cooling Sensible Load (ton) 8.3
Peak Cooling Latent Load (ton) 7.4
Maximum Cooling Capacity (ton) 15.7
Peak Cooling Airflow (L/s) 1,400.5
Peak Heating Load (W) 8,209
Peak Heating Airflow (L/s) 724.0
Checksums
Cooling Load Density (W/m?) 259.87
Cooling Flow Density (L/(s-'m?)) 6.60
Cooling Flow / Load (L/(s-kW)) 25.38
Cooling Area / Load (m?/kW) 3.85
Heating Load Density (W/m?) 38.67
Heating Flow Density (L/(s-m?)) 341
<

Level Summary - 2)9! @l
Inputs
Area (m?) 212
Volume (m?3) 642.90
Calculated Results
Peak Cooling Total Load (ton) 9.8
Peak Cooling Month and Hour August 01:00 ¢
Peak Cooling Sensible Load (ton) 7.2
Peak Cooling Latent Load (ton) 2.6
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Peak Cooling Airflow (L/s) 1,400.5
Peak Heating Load (W) -5,803
Peak Heating Airflow (L/s) 724.0
Checksums
Cooling Load Density (W/m?) 162.72
Cooling Flow Density (L/(s:m?)) 6.60
Cooling Flow / Load (L/(s-kW)) 40.54
Cooling Area / Load (m?/kW) 6.15
Heating Load Density (W/m?) -27.33
Heating Flow Density (L/(s-m?)) 3.41
Zone Summary - Default
Inputs
Area (m?) 212
Volume (m?3) 642.90
Cooling Setpoint 23°C
Heating Setpoint 21°C
Supply Air Temperature 12 °C
Number of People 137
Infiltration (L/s) 62.8

Air Volume Calculation Type

VAV - Single Duct

Relative Humidity

48.00% (Calculated)

Psychrometrics

Psychrometric Message None

Cooling Coil Entering Dry-Bulb Temperature 30°C

Cooling Coil Entering Wet-Bulb Temperature 23°C

Cooling Coil Leaving Dry-Bulb Temperature 12 °C

Cooling Coil Leaving Wet-Bulb Temperature 12 °C

Mixed Air Dry-Bulb Temperature 30°C

Calculated Results

Peak Cooling Total Load (ton) 15.7

Peak Cooling Month and Hour August 01:00 ¢

Peak Cooling Sensible Load (ton) 8.3

Peak Cooling Latent Load (ton) 7.4

Peak Cooling Airflow (L/s) 1,400.5

Peak Heating Load (W) 8,209

Peak Heating Airflow (L/s) 724.0

Peak Ventilation Airflow (L/s) 672.7

Checksums

Cooling Load Density (W/m?) 259.87

Cooling Flow Density (L/(s'm?)) 6.60

Cooling Flow / Load (L/(s-kW)) 25.38

Cooling Area / Load (m?/kW) 3.85

Heating Load Density (W/m?) 38.67

Heating Flow Density (L/(s-:m?)) 3.41

Ventilation Density (L/(s'm?2)) 3.17

Ventilation / Person (L/s) 49

(Sl Total Percentag Nort Sout East | West | Northeas | Southeas | Northwes | Southwes
Component (ton) e i i (ton) | (ton) t (ton) t (ton) t (ton) t (ton)
s (ton) | (ton)

Wall 1.6 10.49% 0.3 0.9 0.2 0.2 0.0 0.0 0.0 0.0
Window 0.7 4.67% 0.2 0.3 0.2 0.1 0.0 0.0 0.0 0.0
Door 0.1 0.73% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

77




Roof 1.6 10.10% - - - - - - - -

Skylight 0.0 0.00% - - - - - - - -

Partition 0.0 0.00% - - - - - - - -

Infiltration 0.5 3.27% - - - - - - - -

Ventilation 5.7 36.39% - - - - - - - -

Lighting 0.7 4.53% - - - - - - - -

Power 0.4 2.26% - - - - - - - -

People 4.2 26.56% - - - - - - - -

Plenum 0.0 0.00% - - - - - - - -

Fan Heat 0.2 0.99% - - - - - - - -

Reheat 0.0 0.00% - - - - - - - -

Total 15.7 100% 0.5 1.3 0.4 0.3 0.0 0.0 0.0 0.0

zs::;:)gnent Total Percentag Nort Sout East | West | Northeas | Southeas | Northwes | Southwes

s (W) e | h(W) | h(w) [ (W) [ (W) t (W) t (W) t (W) t (W)

Wall 5,853 13.01% | 2,171 | 2,138 751 793 0 0 0 0

Window 1,867 4.15% 800 400 400 267 0 0 0 0

Door 270 0.60% 0 270 0 0 0 0 0 0

Roof 3,295 7.32% - - - - - - -

Skylight 0 0.00% - - - - - - -

Partition 0 0.00% - - - - - - -

Infiltration 1,309 2.91% - - - - - - -

Ventilation 14’02 31.14% - - - - - - -

Lighting -2,498 -5.55% - - - - - - -

Power -1,247 -2.77% - - - - - - -

People 14,65 -32.56% - - - - - - -

2

Total 8,209 100% | 2,972 | 2,807 115 1,03 0 0 0 0
Default Spaces

Space Area Volume Peak Cooling Load Cooling Airflow | Peak Heating Load Heating Airflow

Name (m?) (m?) (ton) (L/s) (W) (L/s)

1 Space 190 576.03 9.1 1,293.3 -6,728 622.5

2 Space 8 24.90 0.3 37.9 402 37.5

3 Space 14 41.97 0.6 69.3 523 64.0
Space Summary - 1 Space

Input Data

Area (m?) 190

Volume (m?3) 576.03

Wall Area (m?) 280

Roof Area (m?) 185

Door Area (m?) 10

Partition Area (m?) 0

Window Area (m?) 15

Skylight Area (m?) 0

Lighting Load (W) 2,659

Power Load (W) 1,104

Number of People 133



file:///C:/Users/Windows.10/AppData/Local/Temp/df181bb3-6513-4f5b-bede-dbbb44aad8e1/ILR11.htm%23SP8888-0
file:///C:/Users/Windows.10/AppData/Local/Temp/df181bb3-6513-4f5b-bede-dbbb44aad8e1/ILR11.htm%23SP8888-1
file:///C:/Users/Windows.10/AppData/Local/Temp/df181bb3-6513-4f5b-bede-dbbb44aad8e1/ILR11.htm%23SP8888-2

Sensible Heat Gain / Person (W) 81
Latent Heat Gain / Person (W) 81
Infiltration Airflow (L/s) 54.0

Space Type

Dining Area - Hotel

Calculated Results

Peak Cooling Total Load (ton)

9.1

Peak Cooling Month and Hour

August 01:00 ¢

Peak Cooling Sensible Load (ton)

6.6

Peak Cooling Latent Load (ton) 2.5

Peak Cooling Airflow (L/s) 1,293.3

Peak Heating Load (W) -6,728

Peak Heating Airflow (L/s) 622.5

Cooling Total e North | South East | West | Northeast | Southeast | Northwest | Southwest

Components (ton) (ton) | (ton) [ (ton) | (ton) (ton) (ton) (ton) (ton)

Wall 1.5 16.28% 0.3 0.9 0.2 0.1 0.0 0.0 0.0 0.0

Window 0.6 6.82% 0.1 0.3 0.2 0.0 0.0 0.0 0.0 0.0

Door 0.1 1.26% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Roof 1.4 15.73% - - - - - - - -

Skylight 0.0 0.00% - - - - - - - -

Partition 0.0 0.00% - - - - - - - -

Infiltration 0.4 4.87% - - - - - - - -

Lighting 0.6 7.08% - - - - - - - -

Power 0.3 2.94% - - - - - - - -

People 4.1 45.01% - - - - - - - -

Plenum 0.0 0.00% - - - - - - - -

Total 9.1 100% 0.4 1.2 0.4 0.2 0.0 0.0 0.0 0.0

Heating Total e North | South East | West | Northeast | Southeast | Northwest | Southwest

Components (W) (W) W)y| wi (w (W) (W) (W) (W)

Wall 5,036 17.74% | 1,656 | 2,015 743 622 0 0 0 0

Window 1,467 5.17% 533 400 400 133 0 0 0 0

Door 270 0.95% 0 270 0 0 0 0 0 0

Roof 2,932 10.33% - - - - - - - -

Partition 0 0.00% - - - - - - - -

Skylight 0 0.00% - - - - - - - -

Infiltration 1,125 3.96% - - - - - - - -

Lighting -2,259 -7.96% - - - - - - - -

Power -938 -3.31% - - - - - - - -

People 14,359 -50.59% - - - - - - - -

Total -6,728 100% | 2,189 | 2,685 | 1,143 756 0 0 0 0
Space Summary - 2 Space

Input Data

Area (m?) 8

Volume (m?3) 24.90

Wall Area (m?) 17

Roof Area (m?) 9

Door Area (m?) 2

Partition Area (m?) 0

Window Area (m?) 1

Skylight Area (m?) 0

Lighting Load (W) 98
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Power Load (W) 134
Number of People 1
Sensible Heat Gain / Person (W) 73
Latent Heat Gain / Person (W) 59
Infiltration Airflow (L/s) 3.4

Space Type

Office - Enclosed

Calculated Results

Peak Cooling Total Load (ton)

0.3

Peak Cooling Month and Hour

August 03:00 p

Peak Cooling Sensible Load (ton)

0.3

Peak Cooling Latent Load (ton) 0.0

Peak Cooling Airflow (L/s) 37.9

Peak Heating Load (W) 402

Peak Heating Airflow (L/s) 37.5

Cooling Total e North | South | East | West | Northeast | Southeast | Northwest | Southwest

Components | (ton) (ton) (ton) | (ton) | (ton) (ton) (ton) (ton) (ton)

Wall 0.1 24.96% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Window 0.0 11.72% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Door 0.0 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Roof 0.1 28.60% - - - - - - - -

Skylight 0.0 0.00% - - - - - - - -

Partition 0.0 0.00% - - - - - - - -

Infiltration 0.0 9.52% - - - - - - - -

Lighting 0.0 8.56% - - - - - - - -

Power 0.0 11.67% - - - - - - - -

People 0.0 4.97% - - - - - - - -

Plenum 0.0 0.00% - - - - - - - -

Total 0.3 100% 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Heating Total O North | South | East | West [ Northeast | Southeast | Northwest | Southwest

Components (W) (W) W)y| w | (W) (W) (W) (W) (W)

Wall 314 34.77% 243 63 8 0 0 0 0 0

Window 133 14.77% 133 0 0 0 0 0 0 0

Door 0 0.00% 0 0 0 0 0 0 0 0

Roof 135 14.96% - - - - - - - -

Partition 0 0.00% - - - - - - - -

Skylight 0 0.00% - - - - - - - -

Infiltration 70 7.75% - - - - - - - -

Lighting -85 -9.47% - - - - - - - -

Power -117 -12.91% - - - - - - - -

People -49 -5.38% - - - - - - - -

Total 402 100% 377 63 8 0 0 0 0 0
Space Summary - 3 Space

Input Data

Area (m?) 14

Volume (m?3) 41.97

Wall Area (m?) 28

Roof Area (m?) 14

Door Area (m?) 2

Partition Area (m?) 0

Window Area (m?) 3

Skylight Area (m?) 0
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Lighting Load (W) 181
Power Load (W) 226
Number of People 3
Sensible Heat Gain / Person (W) 73
Latent Heat Gain / Person (W) 59
Infiltration Airflow (L/s) 5.5

Space Type

Food Preparation

Calculated Results

Peak Cooling Total Load (ton)

0.6

Peak Cooling Month and Hour

August 04:00 o

Peak Cooling Sensible Load (ton)

0.6

Peak Cooling Latent Load (ton) 0.0

Peak Cooling Airflow (L/s) 69.3

Peak Heating Load (W) 523

Peak Heating Airflow (L/s) 64.0

Cooling Total e North | South | East | West | Northeast | Southeast | Northwest | Southwest
Components | (ton) (ton) (ton) | (ton) | (ton) (ton) (ton) (ton) (ton)
Wall 0.2 25.02% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Window 0.2 27.82% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Door 0.0 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof 0.1 19.95% - - - - - - - -
Skylight 0.0 0.00% - - - - - - - -
Partition 0.0 0.00% - - - - - - - -
Infiltration 0.0 6.99% - - - - - - - -
Lighting 0.0 7.06% - - - - - - - -
Power 0.1 8.83% - - - - - - - -
People 0.0 4.33% - - - - - - - -
Plenum 0.0 0.00% - - - - - - - -
Total 0.6 100% 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0
Heating Total O North | South | East | West [ Northeast | Southeast | Northwest | Southwest
Components (W) (W) W)y| w | (W) (W) (W) (W) (W)
Wall 503 29.55% 273 59 0 171 0 0 0 0
Window 267 15.67% 133 0 0 133 0 0 0 0
Door 0 0.00% 0 0 0 0 0 0 0 0
Roof 229 13.43% - - - - - - - -
Partition 0 0.00% - - - - - - - -
Skylight 0 0.00% - - - - - - - -
Infiltration 114 6.71% - - - - - - - -
Lighting -154 -9.03% - - - - - - - -
Power -192 -11.29% - - - - - - - -
People -244 -14.32% - - - - - - - -
Total 523 100% 406 59 0 304 0 0 0 0
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Project Summary
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Location and Weather

Project Project Name
Address LATTAKIA
Calculation Time 28 ¢ 02:44 2025 T
Report Type Detailed
Latitude 35.36°
Longitude 35.46°
Summer Dry Bulb 32°C
Summer Wet Bulb 27 °C

Winter Dry Bulb 4°C

Mean Daily Range 5°C

Building Summary

Inputs

Building Type Hotel
Area (m?) 212
Volume (m?3) 642.90
Calculated Results

Peak Cooling Total Load (ton) 11.1
Peak Cooling Month and Hour August 01:00 ¢
Peak Cooling Sensible Load (ton) 5.2
Peak Cooling Latent Load (ton) 5.8
Maximum Cooling Capacity (ton) 11.0
Peak Cooling Airflow (L/s) 798.0
Peak Heating Load (W) -373
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Peak Heating Airflow (L/s) 672.7
Checksums
Cooling Load Density (W/m?) 183.53
Cooling Flow Density (L/(s:m?)) 3.76
Cooling Flow / Load (L/(s-kW)) 20.48
Cooling Area / Load (m?/kW) 5.45
Heating Load Density (W/m?) -1.76
Heating Flow Density (L/(s'm?)) 3.17
13
Level Summary - 2)9! @l
Inputs
Area (m?) 212
Volume (m?3) 642.90
Calculated Results
Peak Cooling Total Load (ton) 7.0
Peak Cooling Month and Hour August 12:00 ¢
Peak Cooling Sensible Load (ton) 4.1
Peak Cooling Latent Load (ton) 2.9
Peak Cooling Airflow (L/s) 798.0
Peak Heating Load (W) -14,385
Peak Heating Airflow (L/s) 672.7
Checksums
Cooling Load Density (W/m?) 116.31
Cooling Flow Density (L/(s:m?)) 3.76
Cooling Flow / Load (L/(s-kW)) 32.32
Cooling Area / Load (m?/kW) 8.60
Heating Load Density (W/m?) -67.76
Heating Flow Density (L/(s-m?)) 3.17
Zone Summary - Default
Inputs
Area (m?) 212
Volume (m?3) 642.90
Cooling Setpoint 23°C
Heating Setpoint 21°C
Supply Air Temperature 12 °C
Number of People 137
Infiltration (L/s) 62.8

Air Volume Calculation Type

VAV - Single Duct

Relative Humidity

62.00% (Calculated)

Psychrometrics

Psychrometric Message None
Cooling Coil Entering Dry-Bulb Temperature 31°C
Cooling Coil Entering Wet-Bulb Temperature 26 °C
Cooling Coil Leaving Dry-Bulb Temperature 12 °C
Cooling Coil Leaving Wet-Bulb Temperature 13°C
Mixed Air Dry-Bulb Temperature 31°C
Calculated Results

Peak Cooling Total Load (ton) 11.0
Peak Cooling Month and Hour August 12:00 ¢
Peak Cooling Sensible Load (ton) 5.1
Peak Cooling Latent Load (ton) 5.9
Peak Cooling Airflow (L/s) 798.0
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Peak Heating Load (W) -373
Peak Heating Airflow (L/s) 672.7
Peak Ventilation Airflow (L/s) 672.7
Checksums
Cooling Load Density (W/m?) 182.72
Cooling Flow Density (L/(s:m?)) 3.76
Cooling Flow / Load (L/(s-kW)) 20.57
Cooling Area / Load (m2/kW) 5.47
Heating Load Density (W/m?) -1.76
Heating Flow Density (L/(s-m?)) 3.17
Ventilation Density (L/(s-m?2)) 3.17
Ventilation / Person (L/s) 49
Cooling Total Percentage North | South | East [ West | Northeast | Southeast | Northwest | Southwest
Components (ton) (ton) | (ton) | (ton) | (ton) (ton) (ton) (ton) (ton)
Wall 0.3 2.33% 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0
Window 0.5 4.70% 0.1 0.2 0.1 0.1 0.0 0.0 0.0 0.0
Door 0.0 0.38% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof 0.1 1.22% - - - - - - - -
Skylight 0.0 0.00% - - - - - - - -
Partition 0.0 0.00% - - - - - - - -
Infiltration 0.5 4.66% - - - - - - - -
Ventilation 3.9 35.54% - - - - - - - -
Lighting 0.6 5.77% - - - - - - - -
Power 0.3 2.87% - - - - - - - -
People 4.6 41.72% - - - - - - - -
Plenum 0.0 0.00% - - - - - - - -
Fan Heat 0.1 0.81% - - - - - - - -
Reheat 0.0 0.00% - - - - - - - -
Total 11.0 100% 0.2 0.3 0.2 0.1 0.0 0.0 0.0 0.0
Heating Total e North | South [ East | West [ Northeast | Southeast | Northwest | Southwest
Components (W) (W) (W) [ (W) [ (W) (W) (W) (W) (W)
Wall 1,793 4.63% 665 655 230 243 0 0 0 0
Window 628 1.62% 269 135 135 90 0 0 0 0
Door 270 0.70% 0 270 0 0 0 0 0 0
Roof 1,152 2.98% - - - - - - - -
Skylight 0 0.00% - - - - - - - -
Partition 0 0.00% - - - - - - - -
Infiltration 1,309 3.38% - - - - - - - -
Ventilation 14,012 36.21% - - - - - - - -
Lighting -2,240 -5.79% - - - - - - - -
Power -1,112 -2.87% - - - - - - - -
People 16,186 -41.82% - - - - - - - -
Total -373 100% 935 [ 1,059 | 365 333 0 0 0 0
Default Spaces
Space Area Volume Peak Cooling Load Cooling Airflow | Peak Heating Load Heating Airflow
Name (m?) (m3) (ton) (L/s) (W) (L/s)
1 Space 190 576.03 6.6 752.7 -14,320 602.1
2 Space 8 24.90 0.2 14.1 53 26.3
3 Space 14 41.97 0.4 31.2 -118 44.3

Space Summary - 1 Space
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Input Data

Area (m?) 190
Volume (m?3) 576.03
Wall Area (m?) 280
Roof Area (m?) 185
Door Area (m?) 10
Partition Area (m?) 0
Window Area (m?) 15
Skylight Area (m?) 0
Lighting Load (W) 2,659
Power Load (W) 1,104
Number of People 133
Sensible Heat Gain / Person (W) 81
Latent Heat Gain / Person (W) 81
Infiltration Airflow (L/s) 54.0

Space Type

Dining Area - Hotel

Calculated Results

Peak Cooling Total Load (ton) 6.6

Peak Cooling Month and Hour August 12:00 ¢

Peak Cooling Sensible Load (ton) 3.8

Peak Cooling Latent Load (ton) 2.8

Peak Cooling Airflow (L/s) 752.7

Peak Heating Load (W) -14,320

Peak Heating Airflow (L/s) 602.1

Cooling Total TR North | South | East [ West | Northeast | Southeast | Northwest | Southwest
Components (ton) (ton) | (ton) | (ton) [ (ton) (ton) (ton) (ton) (ton)
Wall 0.2 3.56% 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0
Window 0.4 6.72% 0.1 0.2 0.1 0.0 0.0 0.0 0.0 0.0
Door 0.0 0.64% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof 0.1 1.80% - - - - - - - -
Skylight 0.0 0.00% - - - - - - - -
Partition 0.0 0.00% - - - - - - - -
Infiltration 0.4 6.67% - - - - - - - -
Lighting 0.6 8.72% - - - - - - - -
Power 0.2 3.62% - - - - - - - -
People 4.5 68.27% - - - - - - - -
Plenum 0.0 0.00% - - - - - - - -
Total 6.6 100% 0.1 0.3 0.2 0.0 0.0 0.0 0.0 0.0
Heating Total e North | South [ East | West [ Northeast | Southeast | Northwest | Southwest
Components (W) (W) W) | W) [ (W) (W) (W) (W) (W)
Wall 1,543 6.64% 507 617 228 191 0 0 0 0
Window 494 2.13% 180 135 135 45 0 0 0 0
Door 270 1.16% 0 270 0 0 0 0 0 0
Roof 1,025 4.41% - - - - - - - -
Partition 0 0.00% - - - - - - - -
Skylight 0 0.00% - - - - - - - -
Infiltration 1,125 4.84% - - - - - - - -
Lighting -2,032 -8.75% - - - - - - - -
Power -844 -3.63% - - - - - - - -
People 15,900 -68.44% - - - - - - - -
Total 14,32 (; 100% 687 | 1,022 | 362 236 0 0 0 0
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Space Summary - 2 Space

Input Data

Area (m?) 8
Volume (m?3) 24.90
Wall Area (m?) 17
Roof Area (m?) 9
Door Area (m?) 2
Partition Area (m?) 0
Window Area (m?) 1
Skylight Area (m?) 0
Lighting Load (W) 98
Power Load (W) 134
Number of People 1
Sensible Heat Gain / Person (W) 73
Latent Heat Gain / Person (W) 59
Infiltration Airflow (L/s) 3.4

Space Type

Office - Enclosed

Calculated Results

Peak Cooling Total Load (ton)

0.2

Peak Cooling Month and Hour

August 04:00 o

Peak Cooling Sensible Load (ton)

0.1

Peak Cooling Latent Load (ton) 0.0

Peak Cooling Airflow (L/s) 14.1

Peak Heating Load (W) 53

Peak Heating Airflow (L/s) 26.3

Cooling Total e North | South | East | West | Northeast | Southeast | Northwest | Southwest
Components | (ton) (ton) (ton) | (ton) | (ton) (ton) (ton) (ton) (ton)
Wall 0.0 12.19% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Window 0.0 13.80% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Door 0.0 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof 0.0 8.89% - - - - - - - -
Skylight 0.0 0.00% - - - - - - - -
Partition 0.0 0.00% - - - - - - - -
Infiltration 0.0 17.99% - - - - - - - -
Lighting 0.0 15.98% - - - - - - - -
Power 0.0 21.79% - - - - - - - -
People 0.0 9.37% - - - - - - - -
Plenum 0.0 0.00% - - - - - - - -
Total 0.2 100% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Heating Total O North | South | East | West [ Northeast | Southeast | Northwest | Southwest
Components (W) (W) W)y| w | (W (W) (W) (W) (W)
Wall 96 20.74% 74 19 2 0 0 0 0 0
Window 45 9.68% 45 0 0 0 0 0 0 0
Door 0 0.00% 0 0 0 0 0 0 0 0
Roof 47 10.18% - - - - - - - -
Partition 0 0.00% - - - - - - - -
Skylight 0 0.00% - - - - - - - -
Infiltration 70 15.09% - - - - - - - -
Lighting -77 -16.49% - - - - - - - -
Power -104 -22.49% - - - - - - - -
People -25 -5.33% - - - - - - - -
Total 53 100% 119 19 2 0 0 0 0 0
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Space Summary - 3 Space

Input Data

Area (m?) 14
Volume (m?3) 41.97
Wall Area (m?) 28
Roof Area (m?) 14
Door Area (m?) 2
Partition Area (m?) 0
Window Area (m?) 3
Skylight Area (m?) 0
Lighting Load (W) 181
Power Load (W) 226
Number of People 3
Sensible Heat Gain / Person (W) 73
Latent Heat Gain / Person (W) 59
Infiltration Airflow (L/s) 5.5

Space Type

Food Preparation

Calculated Results

Peak Cooling Total Load (ton)

0.4

Peak Cooling Month and Hour

August 05:00 ¢

Peak Cooling Sensible Load (ton)

0.3

Peak Cooling Latent Load (ton) 0.1

Peak Cooling Airflow (L/s) 31.2

Peak Heating Load (W) -118

Peak Heating Airflow (L/s) 443

Cooling Total e North | South | East | West | Northeast | Southeast | Northwest | Southwest
Components | (ton) (ton) (ton) | (ton) | (ton) (ton) (ton) (ton) (ton)
Wall 0.0 10.44% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Window 0.1 38.03% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Door 0.0 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof 0.0 6.61% - - - - - - - -
Skylight 0.0 0.00% - - - - - - - -
Partition 0.0 0.00% - - - - - - - -
Infiltration 0.0 12.42% - - - - - - - -
Lighting 0.0 8.40% - - - - - - - -
Power 0.0 10.51% - - - - - - - -
People 0.0 13.58% - - - - - - - -
Plenum 0.0 0.00% - - - - - - - -
Total 0.4 100% 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Heating Total O North | South | East | West [ Northeast | Southeast | Northwest | Southwest
Components (W) (W) W)y| w | (W (W) (W) (W) (W)
Wall 154 15.50% 84 18 0 52 0 0 0 0
Window 90 9.03% 45 0 0 45 0 0 0 0
Door 0 0.00% 0 0 0 0 0 0 0 0
Roof 80 8.04% - - - - - - - -
Partition 0 0.00% - - - - - - - -
Skylight 0 0.00% - - - - - - - -
Infiltration 114 11.49% - - - - - - - -
Lighting -131 -13.20% - - - - - - - -
Power -164 -16.49% - - - - - - - -
People -261 -26.26% - - - - - - - -
Total -118 100% 128 18 0 97 0 0 0 0
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Project Summary
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Location and Weather

Project Project Name
Address LATTAKIA
Calculation Time 28 2 04:10 2025 ,T
Report Type Detailed
Latitude 35.36°
Longitude 35.46°
Summer Dry Bulb 32°C
Summer Wet Bulb 27 °C

Winter Dry Bulb 4°C

Mean Daily Range 5°C

Building Summary

Inputs
Building Type Gymnasium
Area (m?) 212
Volume (m?3) 642.90
Calculated Results
Peak Cooling Total Load (ton) 17.5
Peak Cooling Month and Hour August 03:00 ¢
Peak Cooling Sensible Load (ton) 10.4
Peak Cooling Latent Load (ton) 7.1
Maximum Cooling Capacity (ton) 17.5
Peak Cooling Airflow (L/s) 2,514.2
Peak Heating Load (W) -8,852
Peak Heating Airflow (L/s) 724.0
Checksums
Cooling Load Density (W/m?) 289.47
Cooling Flow Density (L/(s-'m?)) 11.84
Cooling Flow / Load (L/(s-kW)) 4091
Cooling Area / Load (m?/kW) 3.45
Heating Load Density (W/m?) -41.69
Heating Flow Density (L/(s-m?)) 341
<

Level Summary - 2)d! @l
Inputs
Area (m?) 212
Volume (m?3) 642.90
Calculated Results
Peak Cooling Total Load (ton) 14.0
Peak Cooling Month and Hour August 03:00 ¢
Peak Cooling Sensible Load (ton) 9.3
Peak Cooling Latent Load (ton) 4.7
Peak Cooling Airflow (L/s) 2,514.2
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Peak Heating Load (W) -15,122
Peak Heating Airflow (L/s) 724.0
Checksums
Cooling Load Density (W/m?) 231.88
Cooling Flow Density (L/(s:m?)) 11.84
Cooling Flow / Load (L/(s-kW)) 51.07
Cooling Area / Load (m2/kW) 4.31
Heating Load Density (W/m?) -71.23
Heating Flow Density (L/(s-m?)) 3.41
Zone Summary - Default
Inputs
Area (m?) 212
Volume (m?3) 642.90
Cooling Setpoint 23°C
Heating Setpoint 21°C
Supply Air Temperature 12°C
Number of People 59
Infiltration (L/s) 62.8

Air Volume Calculation Type

VAV - Single Duct

Relative Humidity

58.00% (Calculated)

Psychrometrics

Psychrometric Message None

Cooling Coil Entering Dry-Bulb Temperature 24 °C

Cooling Coil Entering Wet-Bulb Temperature 19°C

Cooling Coil Leaving Dry-Bulb Temperature 9°C

Cooling Coil Leaving Wet-Bulb Temperature 10°C

Mixed Air Dry-Bulb Temperature 24 °C

Calculated Results

Peak Cooling Total Load (ton) 17.5

Peak Cooling Month and Hour August 03:00 ¢

Peak Cooling Sensible Load (ton) 10.4

Peak Cooling Latent Load (ton) 7.1

Peak Cooling Airflow (L/s) 2,514.2

Peak Heating Load (W) -8,852

Peak Heating Airflow (L/s) 724.0

Peak Ventilation Airflow (L/s) 301.0

Checksums

Cooling Load Density (W/m?) 289.47

Cooling Flow Density (L/(s'm?)) 11.84

Cooling Flow / Load (L/(s-kW)) 40.91

Cooling Area / Load (m?/kW) 3.45

Heating Load Density (W/m?) -41.69

Heating Flow Density (L/(s-m?)) 3.41

Ventilation Density (L/(s'm?2)) 1.42

Ventilation / Person (L/s) 5.1

(Sl Total Percentag Nort Sout East | West | Northeas | Southeas | Northwes | Southwes
Component | ¢ 5n) e h 1 (ton) | (ton) t (ton) t (ton) t (ton) t (ton)
s (ton) | (ton)

Wall 2.3 12.91% 0.5 1.1 0.2 0.4 0.0 0.0 0.0 0.0
Window 0.9 5.40% 0.3 0.3 0.2 0.3 0.0 0.0 0.0 0.0
Door 0.1 0.79% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Roof 2.0 11.65% - - - - - - - -
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Skylight 0.0 0.00% - - - - - - - -
Partition 0.0 0.00% - - - - - - - -
Infiltration 0.7 4.26% - - - - - - - -
Ventilation 3.2 18.29% - - - - - - - -
Lighting 0.8 4.45% - - - - - - - -
Power 0.4 2.09% - - - - - - - -
People 6.7 38.56% - - - - - - - -
Plenum 0.0 0.00% - - - - - - - -
Fan Heat 0.3 1.60% - - - - - - - -
Reheat 0.0 0.00% - - - - - - - -
Total 17.5 100% 0.8 1.5 0.4 0.6 0.0 0.0 0.0 0.0
zs::;:)gnent Total Percentag Nort Sout East | West | Northeas | Southeas | Northwes | Southwes
s (W) e| h(W)| h(w)| (W) [ (W) t(W) t (W) t(W) t(W)
Wall 5,853 12.57% | 2,171 | 2,138 751 793 0 0 0 0
Window 1,867 4.01% 800 400 400 267 0 0 0 0
Door 270 0.58% 0 270 0 0 0 0 0 0
Roof 3,295 7.07% - - - - - - - -
Skylight 0 0.00% - - - - - - - -
Partition 0 0.00% - - - - - - - -
Infiltration 1,309 2.81% - - - - - - - -
Ventilation 6,270 13.46% - - - - - - - -
Lighting 2,738 -5.88% - - - - - - - -
Power -1,284 -2.76% - - - - - - - -
People 23,69 -50.87% - - - - - - - -
4
Total -8,852 100% | 2,972 | 2,807 1'li 1,03 0 0 0 0
Default Spaces
Space Area Volume Peak Cooling Load Cooling Airflow | Peak Heating Load Heating Airflow
Name (m?) (m3) (ton) (L/s) (w) (L/s)
1 Space 190 576.03 12.9 2,322.1 -16,115 622.5
2 Space 8 24.90 0.3 61.8 397 37.5
3 Space 14 41.97 0.8 130.4 597 64.0

Space Summary - 1 Space

Input Data

Area (m?) 190
Volume (m?3) 576.03
Wall Area (m?) 280
Roof Area (m?) 185
Door Area (m?) 10
Partition Area (m?) 0
Window Area (m?) 15
Skylight Area (m?) 0
Lighting Load (W) 2,863
Power Load (W) 1,104
Number of People 57
Sensible Heat Gain / Person (W) 208
Latent Heat Gain / Person (W) 319
Infiltration Airflow (L/s) 54.0
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Space Type

Playing Area Gymnasium

Calculated Results

Peak Cooling Total Load (ton) 12.9

Peak Cooling Month and Hour August 03:00 ¢

Peak Cooling Sensible Load (ton) 8.3

Peak Cooling Latent Load (ton) 4.6

Peak Cooling Airflow (L/s) 2,322.1

Peak Heating Load (W) -16,115

Peak Heating Airflow (L/s) 622.5

Cooling Total North | South East | West | Northeast | Southeast | Northwest | Southwest

Percentage

Components (ton) (ton) | (ton) [ (ton) | (ton) (ton) (ton) (ton) (ton)

Wall 2.0 15.31% 0.4 1.0 0.2 0.3 0.0 0.0 0.0 0.0

Window 0.7 5.60% 0.2 0.3 0.2 0.1 0.0 0.0 0.0 0.0

Door 0.1 1.07% 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Roof 1.8 13.82% - - - - - - - -

Skylight 0.0 0.00% - - - - - - - -

Partition 0.0 0.00% - - - - - - - -

Infiltration 0.6 4.94% - - - - - - - -

Lighting 0.7 5.51% - - - - - - - -

Power 0.3 2.12% - - - - - - - -

People 6.7 51.63% - - - - - - - -

Plenum 0.0 0.00% - - - - - - - -

Total 12.9 100% 0.6 1.4 0.4 0.4 0.0 0.0 0.0 0.0

Heating Total e North | South East | West | Northeast | Southeast | Northwest | Southwest

Components (W) W | W[ W] W (W) (W) (W) (W)

Wall 5,036 13.33% | 1,656 | 2,015 743 622 0 0 0 0

Window 1,467 3.88% 533 400 400 133 0 0 0 0

Door 270 0.71% 0 270 0 0 0 0 0 0

Roof 2,932 7.76% - - - - - - - -

Partition 0 0.00% - - - - - - - -

Skylight 0 0.00% - - - - - - - -

Infiltration 1,125 2.98% - - - - - - - -

Lighting -2,505 -6.63% - - - - - - - -

Power -966 -2.56% - - - - - - - -

People 23,474 -62.14% - - - - - - - -

Total 16,1 15- 100% | 2,189 | 2,685 | 1,143 756 0 0 0 0
Space Summary - 2 Space

Input Data

Area (m?) 8

Volume (m?3) 24.90

Wall Area (m?) 17

Roof Area (m?) 9

Door Area (m?) 2

Partition Area (m?) 0

Window Area (m?) 1

Skylight Area (m?) 0

Lighting Load (W) 98

Power Load (W) 134

Number of People 1
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Sensible Heat Gain / Person (W) 73
Latent Heat Gain / Person (W) 59
Infiltration Airflow (L/s) 3.4

Space Type

Office - Enclosed

Calculated Results

Peak Cooling Total Load (ton)

0.3

Peak Cooling Month and Hour

August 03:00 ¢

Peak Cooling Sensible Load (ton)

0.3

Peak Cooling Latent Load (ton) 0.0

Peak Cooling Airflow (L/s) 61.8

Peak Heating Load (W) 397

Peak Heating Airflow (L/s) 37.5

Cooling Total e North | South | East | West | Northeast | Southeast | Northwest | Southwest

Components | (ton) (ton) (ton) | (ton) | (ton) (ton) (ton) (ton) (ton)

Wall 0.1 27.69% 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Window 0.0 12.69% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Door 0.0 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Roof 0.1 26.90% - - - - - - - -

Skylight 0.0 0.00% - - - - - - - -

Partition 0.0 0.00% - - - - - - - -

Infiltration 0.0 11.57% - - - - - - - -

Lighting 0.0 7.18% - - - - - - - -

Power 0.0 9.79% - - - - - - - -

People 0.0 4.17% - - - - - - - -

Plenum 0.0 0.00% - - - - - - - -

Total 0.3 100% 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Heating Total e North | South | East | West [ Northeast | Southeast | Northwest | Southwest

Components (W) (W) W)| w | (W (W) (W) (W) (W)

Wall 314 34.58% 243 63 8 0 0 0 0 0

Window 133 14.69% 133 0 0 0 0 0 0 0

Door 0 0.00% 0 0 0 0 0 0 0 0

Roof 135 14.87% - - - - - - - -

Partition 0 0.00% - - - - - - - -

Skylight 0 0.00% - - - - - - - -

Infiltration 70 7.71% - - - - - - - -

Lighting -87 -9.56% - - - - - - - -

Power -118 -13.04% - - - - - - - -

People -50 -5.56% - - - - - - - -

Total 397 100% 377 63 8 0 0 0 0 0
Space Summary - 3 Space

Input Data

Area (m?) 14

Volume (m?3) 41.97

Wall Area (m?) 28

Roof Area (m?) 14

Door Area (m?) 2

Partition Area (m?) 0

Window Area (m?) 3

Skylight Area (m?) 0

Lighting Load (W) 166

Power Load (W) 226

Number of People 2

Sensible Heat Gain / Person (W) 73
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Latent Heat Gain / Person (W) 59

Infiltration Airflow (L/s) 5.5

Space Type Restrooms

Calculated Results

Peak Cooling Total Load (ton) 0.8

Peak Cooling Month and Hour August 04:00 ¢

Peak Cooling Sensible Load (ton) 0.7

Peak Cooling Latent Load (ton) 0.1

Peak Cooling Airflow (L/s) 130.4

Peak Heating Load (W) 597

Peak Heating Airflow (L/s) 64.0

Cooling Total ST North | South | East | West | Northeast | Southeast | Northwest | Southwest
Components | (ton) (ton) (ton) | (ton) | (ton) (ton) (ton) (ton) (ton)
Wall 0.2 25.85% 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Window 0.2 26.11% 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
Door 0.0 0.00% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Roof 0.2 20.53% - - - - - - - -
Skylight 0.0 0.00% - - - - - - - -
Partition 0.0 0.00% - - - - - - - -
Infiltration 0.1 8.41% - - - - - - - -
Lighting 0.0 5.41% - - - - - - - -
Power 0.1 7.38% - - - - - - - -
People 0.0 6.32% - - - - - - - -
Plenum 0.0 0.00% - - - - - - - -
Total 0.8 100% 0.1 0.0 0.0 0.3 0.0 0.0 0.0 0.0
Heating Total e North | South | East | West [ Northeast | Southeast | Northwest | Southwest
Components (W) (W) W)y| w | (W (W) (W) (W) (W)
Wall 503 30.88% 273 59 0 171 0 0 0 0
Window 267 16.38% 133 0 0 133 0 0 0 0
Door 0 0.00% 0 0 0 0 0 0 0 0
Roof 229 14.04% - - - - - - - -
Partition 0 0.00% - - - - - - -
Skylight 0 0.00% - - - - - - - -
Infiltration 114 7.01% - - - - - - - -
Lighting -146 -8.99% - - - - - - - -
Power -200 -12.25% - - - - - - - -
People -170 -10.44% - - - - - - - -
Total 597 100% 406 59 0 304 0 0 0 0
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