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Aims: The rise in energy consumption and its environmental impact have highlighted the
growing importance of adhering to global standards in green building design. This study aims to
explain the effective indicators of the ASHRAE standard in Building Information Modeling (BIM)
and examine its impact on energy consumption reduction, using the case study of the "Evergreen
Villa" in Tehran.

Methods: This applied research employed quantitative analysis. First, the principles of green
architecture were explored via literature review. Then, the villa was modeled in Revit software
using the Insight plugin and Green Building Studio to simulate and assess annual energy
consumption. The data were analyzed based on ASHRAE standard criteria

Findings: The modeling results indicated that approximately 73.3% of the building's electricity
consumption was attributed to HVAC systems, and the annual energy use was 266 kWh/m?2,
which is higher than the ASHRAE acceptable limit (208 kWh/m?2). The main reasons were
excessive mechanical equipment use and suboptimal building orientation and structure.

Conclusion: Despite adopting green architectural principles, the studied building could not
obtain the ASHRAE standard. However, implementing measures such as adjusting the building's
orientation or using a wooden structure could reduce energy consumption and improve
compliance. The findings highlight the significant role of BIM and pre-construction modeling in
optimizing building energy performance.

Keywords: ASHRAE standard, Building Information Modeling, energy consumption reduction, green
architecture, Evergreen Villa
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LEED versus Green Globes - Point by Point

Green
Globes Notes
BIG PICTURE

LEED's registration and certification fees are consistently lower.

Topic LEED

Fees (4

Cost

“Soft” costs v LEED typically takes more time to document and involves more consultant
time. This is lkely to negate LEED's advantage on fees.

Asioss- Ease of use v People who have been through both LEED and Green Globes certification

i~ T generally say that Green is friendlier and more collaborative than
Process Rigor ol LEED. However, LEED asks more from projects and ensures a more rigor-
| ous process in which a project’s green plaudits are eamed.

Neither LEED nor Green Globes should impede ease and efficiency of the
construction process. LEED is more familiar to the design and construction
industry, including at the subcontractor level while Globes uses
many similar concepts, and its documentation is very approachable. The
i _ Green Globes process is easier to begin during construction,
i We'd like more data on LEED, but we have none on Green Globes, and
' LEED has more processes in place to deliver us data in the future. The
Firforngnca pats v data we have is mildly favorable in terms of LEED's outcomes in building
performance.
LEED is much better known, and for those who are aware of both, LEED
has a reputation for greater rigor and market relevance.

Constructability Draw

GREEN BUILDING RATING SYSTEMS

Market Perception v

LEED requires specific minimum performance metrics in every category.
Green Globes does not. LEED's approach on this pushes even projects
with the mi level of certifi begr than code-compli-
ant projects.

Credit weightings are a subjective exercise based on what is deemed im-
portant at the time. Green Globes is more weighted toward energy while
LEED is more even across its categories, inchuding site and water. USGBC
is transparent and deliberate in establishing its weightings, while GBIl is
more opaque and mutable.

."' 150 < Prerequisites v

| Weighting of Impacts Draw

VoLume
milicns of square fec

| USGBC offers credit interpretations and altemat, paths to
| Flexibilit Draw encourage unique projects to attempt credits. Green Globes marks credits
. % | 4 “non-applicable.” The former is more rigorous; projects credit the latter
e . with allowing a focus on credits that are most relevant to their interests.
R LEED offers regional bonus points based on input from its chapters
and international partners. Green Globes marks regional credits
“non-applic '

oM -

.-.‘\ ™ | Reglonal Emphasis v

| Innovation v [ | LEED offers three paths to reward innovation: Green Globes offers none,

Globes or precious metals—take your pick. LEED's 100-point scale tends
to bundle more topics together; Green Globes" 1,000-point scale lends
itself more to that system's questionnaire format.

Scoring Draw

https://www.archdaily.com cols gse LEED laz o lailinl él s 5 s oyloislo =) y guad
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Energy, Carbon and Cost Summary
Annual Energy Cost $4,623
Lifecycle Cost $62,967
Annual CO» Emissions
Electric 0.0 Mg
Onsite Fuel 4.3 Mg
Large SUV Equivalent 0.4 SUVs / Year
Annual Energy
Energy Use Intensity (EUI) 751 MJ / m?/ year
Electric 42,480 kWh
Fuel 85,381 MJ
Annual Peak Demand 14.0 kW
Lifecycle Energy
Electric 1,274,387 kW

Fuel 2,661,420 MJ

Assumptions (1)

ﬁ o Design Alternative

Estimated Energy & Cost Summary
Annual Energy Cost $4,625
Lifecycle Cost $62,990
Annual CO, Emissions
Electric 0.0 Mg
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Large SUV Equivalent 0.4 SUVs / Year
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Energy Use Intensity (EUI) 751 MJ / m?/ year
Electric 42,498 kWh
Fuel 85,369 MJ
Annual Peak Demand 14.0 kW
Lifecycle Energy
Electric 1,274,952 kW
Fuel 2,561,071 MJ
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Editing: Building Orientation Z20
H @ Building Orientation
| - L E&i.. fmdryr g8 100 Rotates a building clockwise from 0
a0 YO 8 degrees, e.g. 90 degrees rotates the North
Sl AR side of the building to face East.
N o d Current Setting:
. 5l 100
sy 50 ipoyio gy o
200 w N
Building Orientation (Degrees)
Editing: Wall Construction = i
g g - Wall Construction
. &
P o B ; Represents the overall ability of wall
o leisle o5l AN < = constructions to resist heat losses and
) PtV cadid gains.
Sy oo caisr Slojles f 0 y
. o 5\\ EUI Mean Current Setting:
OloslS YFY & (65,5 & 243 R38 Wood i
. cclo E 100 |
""“')L:" TyPye s 34/ Wy 5
200 ' N
Wall Construction
o i =200 [T | m 1 H
Editing: Roof Construction § - Roof Construction
< -
P = I E Represents the overall ability of roof
ollz o AN 10 " constructions to resist heat losses and
Ol e 2w e L g gains.
VYA 4y (655l B pan 0
, Current Setting: r
. . . & EUI Maan
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| 100
)0 2
%,
200 b— — { -—
Roof Construction
Editing: Infiltration gm | Infiltration
. . B = : The unintentional leaking of air into or out
J)“S 999 u‘)ﬁ"’ w“’lf L L S100 z of conditioned spaces; often due to gaps in
s L;l>|3 dLa'.é JoL.:) ) the building envelope.
. . 0 - .
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- infiltration (ACH)
Editing: HVAC 2150 [ -
] . HVAC
= 2
EUl = [
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Benchmark Comparison
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~ PV - Payback Limit
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"" Use the payback period to define which
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orientation may be excluded.
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