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Abstract
Among the teachings of Pirnia concerning traditional Iranian architecture,
there are clear references to the “Iranian golden rectangle” and “arched
covering,” and theiruse by traditional architects. Many elders have stated that
Iranian architects have employed these proportions to create architectural
spaces in buildings. This research aims to analyze the effect of geometry on
the massing and architectural form of the bathhouses of Kurdistan Province.
The present research questions are as the following: 1. What has been the
influence of geometry on the use of the “Iranian golden rectangle” in the
bathhouses of Kurdistan Province? 2. What types of arched coverings were
used in the various spaces of the studied bathhouses? Information was
collected by means of library research, field survey, and drawing. Through
the selection of 14 bathhouses in Kurdistan Province and the analysis of
their architectural plans and main components, namely the bineh (dressing
room) and hot house (caldarium), the hypothesis that this hidden geometric
framework was applied in the plans of most bathhouses is confirmed. The
designers of these bathhouses have sought to bring the proportions of the
bathhouse spaces closer to the golden rectangle. Based on the findings of
this research, it was revealed that geometry is an influencing factor on the
architecture of bathhouses in Kurdistan Province. The plan of some of the
studied bathhouses follows the Iranian golden rectangle or its derivative
proportions. According to the coefficient of variation, the conclusion of the
authors is that looking at the actual conditions and the plan pattern of the
bathhouses in Kurdistan Province, the small amount of error in the number
of the bathhouses is due to the separation and division of the land, and the
designers therefore tried to bring the ratio of the important spaces of the
bathhouse closer to the relative value of the “Iranian Golden Rectangle”.
The covering of the main spaces, including the bineh and the hot house,
often employed tavizeh vaults, while the infill between the tavizehs was of
the colombo and karbandi type (rasmi-bandi and yazdi-bandi). Irrespective
of any climatic conditions, the covering of the hot house is less spacious
than the covering of the bineh, due to the preservation of heat within the
hot house.
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Introduction

In the study of Iranian architecture, scholarly discourse occasionally
references the “Iranian golden rectangle,” a subject of considerable
intrinsic interest. The late Pirnia, a leading authority on traditional Iranian
architecture, explicitly addressed this concept on numerous occasions. In
his well-known teachings on traditional building design, he remarked:
“They made use of the Iranian golden ratio when designing architectural
spaces. This golden ratio was derived from a rectangle inside a hexagon”.
Correspondingly, the basins within the bathhouse were executed in Iranian
hexagonal, dodecagonal, and rectangular shapes that exhibit golden
proportions, matching the aesthetic canons of the golden rectangle. In
many Iranian buildings, the plan and vertical section are organized within a
modular framework of equilateral squares and triangles; their intersections
define key fixed points—such as width, length, height, openings, and
the position of inscriptions, among other features. Accordingly, the
size of each part was proportionally related to every other part. Thus, a
building was not a random collection of disconnected elements, but a
harmonious ensemble of parts bound by proportional relationships that
imparted movement to space and a sense of ordered repose to the eye.
Iranian architects favored the hexagon because it is a form that cannot be
drawn incorrectly, as its construction is based on the equilateral triangle.
Assembling six such triangles yield a hexagonal shape; the honeycomb,
a natural exemplar, is structured in an analogous manner, highlighting
geometry’s integral role. Given the centrality of public bathhouses in
Islamic urban life, the investigation of roofing systems in the bathhouses of
Kurdistan Province—a significant architectural type of the Islamic period—
is essential for understanding the characteristics of public buildings of
that era in this region. The present research aims to examine the Iranian
golden rectangle and the influence of geometry on the formation of the
arch coverings in these bathhouses. In sum, the article commences with a
theoretical framework divided into four sections; it subsequently describes
the research method and process, and the approach to data selection is
examined. The findings are then presented and discussed in the form of

tables and graphs, and the paper ends with a concluding summary.

Iranian Golden Rectangle
In studies of Iranian architecture, the Iranian golden rectangle has been
cited many times, and workers such as Pirnia have clearly and explicitly

noted this concept. The Iranian golden rectangle is derived by inscribing
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a rectangle within a hexagon. In his description of the Iranian golden
rectangle, Pirnia has mentioned the use of a rectangle enclosed within a
regular hexagon yielding the proportions of 1.73, and the rectangle half
of it with the proportions of 1.15, in the design of buildings; they also
examined rectangles with the proportions 1.15, 1.73, and 2.31. Therefore,
in this article, the ratio of these proportions in the historic bathhouses of
Kurdistan Province has been investigated for the bineh space and for the
hot house space. In the examined spaces, the amount of deviation is less
than one tenth (0.1) in order to comply with the golden proportions in the
bineh and the hot house. In the studied samples, the observance of the
golden proportion was not applied in the bathhouses of Haj Saleh, Shihrah,
Moshir, and Khalifa Fattah in any of the spaces (bineh and hot house),
while in the rest of the bathhouses this proportion was used. It occurs in
bineh, hot house, or both spaces. The conclusion of the authors is that,
according to the actual conditions and the plan pattern of the bathhouses in
Kurdistan Province, the small amount of error in some of the bathhouses
is due to the separation and division of the land; despite this, the designers
tried to bring the ratio of the important spaces, namely the bineh and hot
house, of the bathhouse closer to the relative value of the “Iranian Golden
Rectangle”.

Discussion

Important factors influencing the selection of the covering type include the
size of the intended space, its spatial proportions, and the shape of the plan.
In general, in the bathhouses of Kurdistan, the covering of the main spaces,
the bineh and the hot house, is based on load-bearing ribs (tavizeh), while
the infill between the ribs is typically of the colombo and karbandi type. The
tavizeh ribs have functioned to bear and transfer the load from the roof'to the
columns and joists. These elements together provide a suitable foundation
for the dome covering. In the studied bathhouses of Kurdistan Province,
most of the arches employed are of the four-centered and pointed types;
only in the Shisheh and Dokhazineh bathhouses are the arches of the simple
curved type. The bineh covering in the bathhouses of Khan, Qaslan, Abdul
Khaliq, Vakil, Dokhzineh, Shisheh, and Haj Saleh is higher than that of the
hot house. To better transfer the load from the main opening to the adjacent
openings, arches and vaults were used to cover the bathroom spaces.

Conclusion

From an examination of the diagrams obtained, the authors’ conclusion is
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that the designers of these bathhouses were concerned with creating spaces
of precise dimensions grounded in geometry when determining the ratio
of length to width of the bineh and the hot house. In the abundance chart
related to the bathhouses, the highest abundance can be observed in the
ratio they termed the “Iranian golden ratio” (such as V3=1.732). Based
on the first assumption, with reference to Table 2 and the diagrams of the
investigated spaces, the amount of difference is less than one tenth (0.1) in
order to comply with the golden ratio, and the amount of difference greater
than one tenth (0.1) is deemed non-compliance with the golden ratio of
bineh and hot house. Based on the second hypothesis and with reference to
Table 3, the predominant arch covering type employed in the bathhouses
of Kurdistan Province, in the main and large spaces, namely the bineh and
the hot house, was the colombo roof type, and it was surrounded by an arch

and a fountain.
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Fig. 1: The Location of Sanandaj’s Bathrooms

within the Urban Fabric (Authors, 2024).

...%l)k&n&wd&‘;}[sﬂmwﬁ‘J.ﬁbﬁ:c")m’uih’;&)b)%w

Tk s 7 MEU b (33 ylins]
F¥gans o VF o coll Cpe 50 1ol STA/V YD D50 oy b lewd)S bl
VE 5 dmyd YA LS ddBo ¥V g dnyd Y0 g Jlosis ooye diBd Yo g 4y Y5 L aidd
AYY OYVA (J30055) 300 )8 oS el cauas 1 3yo Job dads
Sl sS ladlate 5 a0 ((aub Ldluas Bloda oliwd)S ¢l
Copming ghls 5 ax8 S LB 0 Sl Jladlads She cuad o a8 coul
Sl 50 oSl logSars) ol 95 ols canb 5 (BlSey
1805 51y sl yal coaiSTyy (slbosSaisy gy Bydbipin— st Jlad
Bybdy 3)d oo 3l dzyn Gl ol jo el 09,5 jolaie jaiS gl oyliww]
Guos 5 S5 sleeyd g 5 AW g Saiye LeosS wuyeiin pE
©ygu0 s (g5 ol )3 (65,5188 whygal g el aS anl sl o
(o9 i Oliwl Gyt By bas liwl Oy By bl daga ( uSey 3,5 0
sy ol ol 5 SLs 352y 5 0 ey olelisl 5 asy ooy
plasl pliliws) bawgs o5 ilSedas 9 sladys ©ysodr (55)5Las 5 058 00
31 52 ki e (V) liwndyS il oy s olojls colin) 9,5 0
ol 93 lisdS il claples sdas 5 ol liawd,S ol lo i
() ymgad) Cowl 0dis 3Syeie s

|

azs alas Iil G@M&,JUMQD
st otos [I] o ptes st stes [
Tl aids plos> ‘:’ Ol pis plos Iil
4y 3585 plas> I:I ol plo> Ii'
Sl 155 plas @ PO gy sl abaldlo plos |:|
ol dints plos @ T R oS ,,L.,I:I




/
VFo (o233 89 (FA byloib ﬁgéﬁdbﬁ
\

Jobo 4233V 9420 ¥V 5 Jlas (oye A8 WY 5 a0 Y0 0 ki e
Aaslols 1,8 ol clal aas 51 20 VOYe gLyl )5 5 groginyS s ladllchias 51 By
LaosS aSigysho el ad)S ), B Loy oy jguamme gotinn e (oo sLidlhix
(550855 5 Uiy aSe oS i) At oy STy Jlr aliads dalol 48 olaas
:\:uw}) u.‘))_mJLo.w 9 > Cromnd ) g Slodd om).e‘_w u.;‘ Jl)_bl)o
sl Jlis y3 o LeoBoo s oyal (655 Uil oladio 05103, Sgdoee |y o
JLws olo iy eyl Joiae 5 s clomg ol liwsls 5 )las 5o gasiw i
5 sy oyt 55 dmyd S s o (slod Blus 48 ol ooy et oyl
Gy (OV VYA (bbb L) cawl odis ()58 Sl 50 39)AY liingo (slajs,
B )3 S0 55 b jobay o sasacl T Slybl (slaosS g (1S
Leol8)d8 (68 IS auiS gy (S (65500 il 53 § 394 9o prla e
Pl 90392 o) b ollae oo g LandnsS o epd g (ol slagblis
Copadye ol a8l Hhiwl a9 (SEL ©ypod wd Slaples L
o 33 B8 5 3B 5 Lo 0 (slailsagy LS )o it ol (ldlin
e 4l (V5 APV (g3 1) e 0305 nnlio s 14 _los S0 0 LivosS
olesdlo ez g pyd )3 (2lawglas jop ceb plos cdlu g (b o Ldlin
L;l)b Ty owl ol 6y g Le)l} L;l_a,)b,ga Ceols cl.as.xb}l:: J.mralco-
55 ilises slaplos 5 oats [Seds ddate (gladloes 5 AS ol andd el
AYAY ¢ Sliwd)S  BExslBy Yo :\YE S ¢ > diiw) yliwsd)S Ao pudyge .3)l0 Iy B
TN u_l.ol L;Ltb)l:.&Lw 4 (YO g VY IV ‘Sc)l)' YY Yool ‘OY.))‘ Y'Y
5 plo> cxbue ol ((0sS> dxlB) 50,45 Jolts Lo B 5 (ghio (cloygs )
OB ologhuny bawg) liws)S e dbl 3550 (loie b giiiw i lisn slaly
TN o A (lojg A g¥ (godio g0 . 0sl00,S oy Lisl (yliwd,S g (¥
sz czgo e aad tedls (Glwd)S bl (lgple 3550 Glyic )
S (ylano sy 9 dis oo ozl 0 lediol 3l Ay (hlese 5 olacie i
(oSS g ant) Bl (S et ol 5o sladas e LB js by (Sledol
IS 0395 § BL S5 ey 5 ddy slaliad (cails g (Sp (VeV )Y YA
2 ool S (g)lazo 3l Blis Laplos (slalad gy )5 Sal Bl s
AVYANYAY Loy s .S ) el paiiw slaples

axdlaodygo Lo plos (Apne

e glio 3l (e 9 (osrde rSore e chaiye golie dgeS 4 gl
gl (Slage wlalllas o y0l> gl bias (s g9 Ay )3 0l
S8, eyt b liasd,S bl oyl plas V¥ pinls dallas (glys .
Solose Lol s 0352 (55 (L 89 (Sl CaBye ully g aiiow 10® )3
dlllan 3Spes das (Sl S g din (il g csenl cpa s s Ol La gl
sliand 53 ol o yinls



N\

/

v .(\fo\”co@.\})@) axfllie 3y50 (S AIgeS (o908 Slasuino g ¢ 1) Jodo

Sl 15 y i s
FO= .dt %/ e 8l oo 21 gla S50 2 duoin 31 Jaloed 1yl o g a3 599 e

Tab. 1: Map and general characteristics of the studied samples (Authors, 2024).
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Fig. 2: Using the perimeter rectangle in a
regular hexagon with a ratio of 1.73, as well
as its half rectangle with a ratio of 1.15, and
some rectangles that can be drawn with its
help (Pourahmadi et al., 2010).
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Tab. 2: Studying the Iranian Golden
Rectangle Ratio in Baths in Kurdistan

Cow] dd )f Province (Authors, 2024).
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Graoh. 1: The Iranian Golden Ratio in the
warm bathrooms
Province (Authors, 2024).
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in the Bineh baths of Kurdistan province
(Authors, 2024).
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Fig. 3: Types of coatings in Shisheh bathroom
designs (Authors, 2024).
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Fig. 4. A musical arch using a pointed bow
(Golabchi & Javani, 2016: 83).
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Fig. 5: Quadrilateral Arch using semicircular
arches (Golabchi & Javani Dizaji, 2016: 122).
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Fig. 6: Round base of the Kolanbu Arch
(Memarian, 2012: 128).
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Fig. 7: The Arch and the Tawizeh (Golbchi &
Javani, 2016: 129).
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Fig. 8: Elements of the Arch and Cheshmeh
(Mohab-Ali et al., 1995: 38).
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Fig. 9: The components of a Kejaveh Arch; 1)
secondary sharp, 2) main sharp, 3) kejaveh
(Memarian, 2012: 168).
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Tab. 3: Image of the coatings used in the bathrooms of Kurdistan Province (Authors, 2024).
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