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CAUSTIC HOUSE

CAUSTIC HOUSE

Light refracted through water as a spatial generator
Climate-Responsive Residential Architecture
Mazandaran, Iran | 2026 | Site Area: 220 m? | Built Area:
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NORTH MODULATION

(AIRFLOW + RAIN PROTECTION) = = = =
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SITE ANALYSIS & DESIGN \ i |
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RESPONSE
Volume subtraction
climate + client-driven — : L e

______ DUST CONTROL)

'
NORTH MODULATION
N (AIRFLOW + RAIN PROTECTION)

FINAL DESIGN ARGUMENT CAUSTIC DIAGRAM
Problem

West exposure to wind, rain, o

and noise; south and east e

blocked — limited daylight

Data 0 ] I

Stable diffuse northern light;
humid climate conditions
Response 03
Southeast void, large north- W
facing openings, glass-

bottom pool 04
Result o
Deep daylight penetration,

passive ventilation, reduced 0
western disturbance e
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4. NOISE ANALYSIS stack ventilation, and solar

5.ACCESS & CIRCULATION ~ _,  control. A void and glass-

6. VIEW ANALYSIS e ; :
¥ RS BOTET - bottom pool improve light

8. DESIGN RESPONSE distribution, airflow, and
indoor environmental quality.
/, AIRFLOW PATH GREENERY SOUTH LIGHT PATH

1 === (VOID CHIMNEY EFFECT) (AIR FILTRATION + SOUND INSULATION) AND MOVEMENT = = = = = = =
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Natural
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Passive Ventilation Environmental Buffer Daylighting Strategy
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CAUSTIC
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. GROUND FLOOR PLAN

The design uses a modular plan based on
function, spatial relationships, and climate
response. Spaces are arranged from public to
private for efficient circulation and privacy. A
glass-floor pool and a void in the south of the
house enhance natural light and visual
continuity.
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2.LOBBY 8.SITTING AREA  14.BATH P | SRS rons 1
3.HALL 9.TERRACE 15.PARKING | _/ PRIVATE ZONE i
4.MASTER BEDROOM 10.0PEN SPACE  16.LAUNDRY SERVICE ZONE |
5.KITCHEN 11.STORAGE 17.POOL CIRCULATION ZONE
6.LIVING AREA 12.LIFT




PROJECT TITLE PROJECT TYPE SUBTITLES SECTION PAGE
CAUSTIC HOUSE RESIDENTIAL SECTION, POOL SECTION & LAYERS SECTION 03/05
-8 = & g .

CAUSTIC S

WATER +GLASS
TRANSMISSION = = = = =

POOL FINISH (ANTI-SLIP TILE / MOSAIC)

) SUREEUR S —. PROTECTION LAYER LIGHTREFACTION AND
CAUSTIC EFFECT

WATERPROOF MEMBRANE

REINFORCED CONCRETE POOL SHELL

--------- Part of the pool floor uses

structural glass to transmit
’/ e e — = = = - - INsuLaTION BOARD daylight through water and glass
__________ GLASS-BOTTOM STRUCTURAL GLASS g % 2
4 to the western patio and interior
STEEL SUPPORT FRAME spaces

Refraction through moving water
UPPER GLASS PANEL . . .
—————————— creates caustics—dynamic light

PROTECTION SCREED paﬁemS—enhanCing visual
________ richness and spatial experience in
BOTTOM FRAME areas such as the kitchen.

HOUSE & POOL
SECTIONS

PATH OF
AIRFLOW
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CAUSTIC S—

The fagade design is developed
through principles of simplicity,
balance, and climate responsiveness.
White-grey cement creates a clean
and timeless architectural expression,
while matte metal elements introduce
contrast and a contemporary

character.
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DESIGN RESPONSE

The design process followed a sequential logic:

Climatic analysis informed orientation, daylighting,
and spatial organization.

The plan was developed based on functional needs
and human-centered spatial relationships.

The architectural form emerged from the internal
logic of the plan and site conditions, rather than
from purely formal intentions.

CLIMATE

Temp: 17-18°C
Humidity: High
Rain: 700-900 mm
Wind: N — S

SEASONS G
SUMMER — Ventilation
+ Shading

FIRST FLOOR

WINTER — Drainage +
Moisture Control
RESPONSE

Cross Ventilation
Sloped Roof

Elevated Floor

SUITABLE WIND FLOW
FROM NORTH TO SOUTH,
WITH FAVORABLE WIND
CONDITIONS, IS UTILIZED
THROUGH THE PATIO AND
LARGE OPENINGS

Cool Alr Stack Warm Alr Natural
intoke Efroct Exheust Ventiiation

CREATION OF GREEN SPACES
AND PLANTING TREES FOR
SHADING, REDUCING NOISE
AND DUST POLLUTION, AND
CONTROLLING UNWANTED
WIND
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Passive Ventilation

Environmental Buffer
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MEZZANINE FLOOR

GROUND FLOOR

e T P

A floor plan is both a technical and experiential

representation of space. The design develops FIRST FLOOR
through imagining the sequence of entering, moving,

and perceiving the space.

1. Mental entry into the space N PUBLIC ZONE

2. Movement through spatial paths SEMI PRIVATE ZONE

3. Experiencing light, scale, compression, and openness I B -
SERVICE ZONE

4. Formation of spatial perception
5. Translating the experience into a floor plan

CIRCULATION ZONE
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LAKE HOUSE

EXTERIOR FINISH

~-FLASHING

B BATTEN

FLASHING

BATTEN OVER
BRICK DETAIL

SCAL

LE: N.TS

Sealant with
backerrod
Window frame
Rigid isulation
undersill =~ """
Sloped metal flashing
(10-15 outward)

Air cavity (drainage gap)

Water-resistive bamier (WRB)

Thermal insulation fayer

Structural backing wall -
(block/clay/CMU) -t -----

Interior finish
(plaster/lath system)

Brick veneer
(non-loadbearing outer layer) - = = = = = = = =

WALL AND WINDOW SECTION

SECTION NORTH
SCALE 1:150
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SECTION WEST
SCALE 1:150

STRUCTURE SECTION
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LAKE HOUSE

BRICK MATTE METAL

WALL FINISH WINGOW FRAMES & PLANTER
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LOFT STUDIO

i

LOFT STUDIO
Form-Driven Architecture
Concept-driven design based on loft architecture and open-plan living, shaped through climatic
responsiveness.

Calgary, Canada | 2026 | Site Area: 600 m? | Built Area: 200 m?
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FIRST FLOOR
CLOSET = = = = = PRIVATE AREA
RESTROOM
BATHROOM MASTER BEDROOM

N AICHMOND, CALGARY — CLIMATE
SUMMARY
- @ Calkd Winters (Oct - Apr)
Avg. Temp: 10°C 1o -6°C
Wbuu.w TER WINDS e 4 \ Y High Snow
- mwl:% . o e Sl 5 e
\ - SNOW ACCUMUL ‘w J Warm Summers -
g - 3 OWINTER) HOGONE IR, Avg. Temp: 15°C 0 25°C

CHINOOK WINDS
(Wrsw)

Low Humidity

Chunook Winds
Occasional warm, dry winds from W
/18w

= - 101

--- Wet Areas

-- Dry Areas

.. Private Spaces
Public Spaces

LAUNDRY ROOM STUDY & WORKSPACE

jm————— -
1
1
1
GROUND FLOOR

SPACE ALLOCATION

B public Spaces 45%
¥ Private Spaces  30%
Service Spaces 15%

Circulation 10%

PUBLIC AREA

KITCHEN

LIVING ROOM

HALL

RECEPTION AREA

DESIGN LOGIC
PUBLIC TO PRIVATE

% The ground floor is dedicated to public and

social functions, while the upper loft provides a

private retreat.

CLIMATE ADAPTIVE
Orientation and zoning respond to Calgary's

D climate, maximizing solar gain and minimizing
e winter heat loss.

FLEXIBLE LOFT LIVING

Open plan, high ceilings, and minimal partitions
@ allow spatial flexibility for living, working, and
hosting.

E PROJECT DATA

Site Area 600 m?

Built Area 200 m?

Floors 2

Bedrooms 1-2

Typology Urban Residential Loft
Location Calgary, AB, Canada
Climate Zone 7A

Status Concept Design

Date 2026
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LOFT STUDIO

Structural System &
Layer Composition

o v o ot e

I

Roof Finish
Waterproof Membrane
Insulation Layer

HHHHHHHH
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- -2. ROOF STRUCTURE

Primary Steel Beams
Secondary Steel Framing
Steel Connections

3. STEEL COLUMNS

Vertical Structural Support . EaSt

Load Transfer System

=== =<«===<----4 CENTRAL BRICK CORE o . ]
Load-Bearing Brick Core A SeCt|0na| exploratlon Of the IOft 2 StrUCtUral
Structural Core framework, material layering, and load transfer
5. FLOOR SLAB Strategy

Reinforced Concrete Slab
Finished Floor Surface
Structural Floor Plate

6. STEEL COLUMNS & FOOTINGS
Steel Columns

Base Plates

Concrete Footings EXPOSEDBRICK  CONCRETE STEEL (BLACK) GLASS  TIMBER (WARM) METAL ROCE
(DARK GREY)

€

-

.South

Sectional and structural study of the loft, illustrating spatial configuration, load-
bearing strategy, and material layering.
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LOFT STUDIO

- - -~ e ST Smooth Cement Stucco Finish (Render)
Fiberglass Reinforcement Mesh

4k F - = = - -Ventilated Air Cavity (Rainscreen)

- SFF----- Continuous Exterior Thermal Insulation (Rigid Mineral Wool)
F | - - - = - Weather-Resistiva Bamar (WRE) / Air Bamer
B - <= Sa Exterior Sheathing Board
B = = = = «Llight Gauge Steel Stud Wall with Minaral Wool Batt Insulation
J - - - = Smart Vapor Ratarder

_____ Service Cavity (Optional)

..... Intarior Gypsum Board Finish

. EAST
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LOFT STUDIO

ONCRETE METAL BRICK

Smooth light gray stucco  Black metal window Natural red brick for
concrete finish for frames, doors, and chimney and accent
main facade. trim elements for a elements.
crisp, modern contrast. . SOUTH

€ GUTTER SECTION DETAIL

. SOUTH WEST

€ ViNDOW SECTION DETAIL
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HAJIR HIDAJI

A Architectural Designer | Residential Design | Spatial Visualization

Architectural Designer with strong skills in residential spatial
design and concept development. Experienced in translating
design ideas into functional layouts and coordinating early-stage
design processes.

1 EDUCATION

Master of Architecture (M.Arch)
Azad University, Iran | 2020 | Scholarship
Thesis: Sustainable Residential Design

0 SKILLS

Core Skills Software Visualization

Residential Design AutoCAD — Advanced Architectural Sketching — Advanced
Spatial Planning 3ds Max — Advanced Concept Visualization — Advanced
Site Coordination V-Ray — Intermediate

Problem-Solving Procreate — Advanced

Revit — Currently Learning

flle SELECTED EXPERIENCE

Freelance Architectural Assistant / Site Coordinator
Iran | 2018 — Present

Contributed to residential projects (villas and multi-unit housing)
Developed plans, layouts, and design concepts
Produced architectural drawings (plans, sections, early documentation)
Coordinated with engineers and construction teams
Supervised on-site execution (dimensions, materials, finishes)
Resolved design issues through rapid sketching and adaptive solutions
Collaborated with clients to refine spatial and functional outcomes

Renovation & Interior Coordination

Assisted in material selection and interior layout design
Designed kitchen layouts and supported execution

Focus
Residential Architecture
Design + Construction Integration

@& CONTACT

Calgary, Canada

Email: hajir.hidaji@gmail.com
linkedin.com/in/hajirhidaji
Website: hajir.design




