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Abstract

This research aims to propose a suitable solution for covering the
roof of the Sadagiani Bath. The Sadaqiani Bath is located on the
campus of the Faculty of Architecture and Urban Planning at
Tabriz Islamic Art University. Duting the construction of a new
building, remnants of an ancient structure were uncovered, leading
to archacological excavations. This bath, dating back to the Qajar
period, has been officially registered as a historical site. Due to its
lower elevation compared to the surrounding area, the bath required a
protective cover to prevent rainwater infiltration and provide adequate
shielding from sunlight. In line with the universitys academic policies
in architectural technology, efforts were made to design and construct
a cover using innovative technologies, aiming to establish a successful
and exemplary standard in this field. To address these requirements,
an arc-shaped lamella structure with a fabric cover was chosen. This
structure not only offers protection against weather conditions but
also harmonizes with the existing buildings on the site, including the
bath. It is lightweight and provides sufficient support to minimize
potential damage to the main structure. With the assistance of
architectural technology students from the faculty, research and
design efforts were carried out, and the cover for the Sadagiani Bath

was successfully constructed, with the necessary funding provided.
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Figure 1. The location of Sadagiani Bath on the site of the Faculty of Architecture and Urban Planning, Tabriz

Islamic Art University.
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Figure 3. Right) The plan and elevation code of the Sadagiani Bath;

Left) The location of the Sadagiani Bath relative to the neighborhood.
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Figure 4: Right) The annual wind rose of Tabriz city with the characteristics of wind speed and direction;

Left) The annual wind rose of Tabriz city with the characteristics of temperature and wind direction.



LS‘)“) )_:)y &S ess U‘Fd" cu_:').:l.u ! Ao )d 5
Olie (I sobots sl S g 0,5 slap bl
csoal8l Cu s Bloday 1o b e 13 g0 Cygbs)
el (950 5 gl i > Jlw plol i
ob-on <}9) b—u)‘s‘ » as uL-thL’ J_;.a.S le_lboLo =
a8 4y oy s o 4B i alS Loy 1L
R R I Y S

S s ihdiSie Jomaad 45 O8] il Cnrdg
Sl a S oa b 2 Blga s D YA SLdlas by
(Sl M) oo ooy 5 4L o aiyes gl
(e Jgl 9 022198 Jgl) ollasel )3 sl ey YAV
e > (b yi il gl i ol o A e
PNl 25 slgei )l an 3V 25 s (Slwg 555
Jbo So (b o 959y Job 2 by S Cp
55 ded 5 Gl g4y 5 G glod o] pas el
(590 JSCi) ol 0ais 00l LS (gamdw & ygndy

axlge ol Jd (5l ()l 5 05y Loy 5 S 55
5 ol b ablis as aady o lis bl s ool ol
S5 B g e Plows alox | g2 slabin)
Gl gy sluad o 6,3y jlecblas aly8

A S ol ol y olie dLan s b,
A a0 o Ll i g S 1S,
by (i 48l a dngi Lyl (o0l Ly
PRI SV DS 35 B EE N UV oL PP SN PR
Coby Gllwg .l (50 slagp)lS o)y
b slodas d g Ly goden (659)0bib o
ool ol 29800 (i g2 (gl A bS
Loyl el (plS Lidg 9 s (sLaliad 3529
= g 0ad (g5 lbpns 5 5w sLnjed)
Lo g g, —oles Jhel ot Linles 4l b
Do—dige yplb e 3 Jile)S g ey S,
Cogby y 1Sl 1 Sbe Jluw pLl plw paS ol L
3 oS 3 o £V el i Gy ¢l

300

210

¥

[
)

. c
3¢
37.20<
31.92
60
26.64
% |
A 21.36
A 16.08
a {1
118 10.80
5.52
0.24
; 120
-5.04
-10.32
150
<-15.60

i yo> s g Lod lasuiio b o o ppeis S yod A5Vl il s 0 S

Figure5. The annual solar radiation direction of Tabriz city with the specifications of the temperature and direction
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Figure 6. Right) The graph represents the direction of direct sunlight and the level of energy intake by the surfaces

with kW /h, indicating that most of the solar radiation is in the south direction; Middle) the graph also represents the

reflected energy of the surfaces, indicating that the surfaces in all directions reflect about the same amount of solar

radiation.

Left) The diagram also displays the total direct and reflected radiation of the surfaces, which has the maximum

redirection of the south direction.
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(*) Formian scheme for freefrom barrelvault (a).
See Reference 13. (*)

(*) Parameters (¥)

S=30; (*) Span (¥)

H=8; (*) Rise (*

L=60; (*) Length (*)

m=7; (*) Frequency in the circumferential direction
K

n=12; (*) Frequency in the longitudinal direction (*).
A=2*%atan | (2*H/S); (*¥) Sweep angle (¥).
R=S/(2*sin | A); (*) Circumradius (*).

ml=m1l+;

(*) Formulation (%).

E=rinit(m,n,2,2) | lamit(1,1,1 ;1,0,0] | (1,1]#-
rinit(m,2,2,2*n) | [1,2,0 ;1,0,0]% -
rinit(2,n,2%m,1,0,2 ;1,0,0] | 2];

(*) Formulation of the arcs in cylindrical coordinates,

@)

Arcl=rin2,m1,0,0]| (1,2]; Arc2=rin(2,m1,0,4]| (1,2];

Arc3=rin(2,m1,0,8] | (1,2]; Arcd=rin(2,m1,0,12]| (1,2];

Arc5=rin(2,m1,0,16]| (1,2]; Arc6=rin(2,m1,0,20]| (1,2];
[

6|
Arc7=rin(2,m1,0,24] | (1,2];

(*) Formulation of relocations and application of
novation (¥)

ListA=ArcH#H1ArcH#4ArcT;

ListB=dil(1,0.5) | Arc#1dil(1,1.15) | Arc#4dil(1,0.9) | A
rc7;

F=nov(4,1,ListA,ListB) | E;

Vault=verad(-0,0,90A) | bc(R,A/m,L/(2*n)) | F;

(*) Viewing (*)

use &,vm(2),vt(2),vh(0,3*R,1.5-*R, 0,0,R, 0,1,R);

clear;
draw Vault;

ol JS5  wed (M) u..o)p.\f.AJSw
Figure 8. Code of Simple Arciform Lamella in

Formian.
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(*) Formian scheme for simple hypar (b).
See Section 3.2 of Reference 3. (*).
(*) Parameters (*).

L=20; (*) Length of side in plan (¥).
H=12; (*) Height (*).
m=0; (*) Semi-frequency (*).

P=H/(*L); (*) Pitch (*).

n=2*m;

(*) Formulation (*).

E=rinid(n,n1,1,1+) | [-m,-m,-1 ;0m,-m,0]#
rinid(n1+,n,1,1) | [-m,-m,0; -m,-1m,0];
Hypar=bhp(L./n,L./n,1,P) | E;

(*) Viewing (*)

use &,vm(2),vt(2),vh(L,-1.,[,,0,0,1 ,0,0,0);
cleat;

draw Hypar;

Figure 7. Code of Simple Heypar in Formian.
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Figure 9. Space structure covering design and Phase 1 maps in the form of two-dimensional maps and three-
dimensional images in the first proposed design.

SRS

)b ider b o Coow fdud b b Conly Cuow 1Y 90 Sgrpola lole ) 050 Il auolie N IS
Figure 10. Comparison of alternative 1, double layer hyperbolic canopy: right side with glass coating; Left side
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Figure 11. Space structure covering design and Phase 1 maps in the form of two-dimensional maps and three-

dimensional images in the second proposed design.

Figure 12. Comparison of alternative 2, single-layer hyperbolic canopy, right side with glass coating; Left side with
fabric coating.
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Linear perspective of the arched-shaped louver. Plan of the arched-shaped louver pattern.
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Figure 13. Space structure covering design and Phase 1 maps in the form of two-dimensional maps and three-
dimensional images in the third proposed design.
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Figure 14. Comparison of alternative 3, arciform lamella canopy, right side with glass coating;

Left side with fabric coating,
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Figure 15. Comparison of different time shading for alternative 1, two-layer hyperbolic canopy.
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Figure 16. Comparison of different time shading for alternative 2, single-layer hyperbolic canopy.
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Figure 16. Comparison of different time shading for alternative 2, single-layer hyperbolic canopy.
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Figure 18. Canopy of arciform lamella built on the Sadagiani bath: Right: Uncoated; Left: Top-coated.

Pl ool jladbles o by Jldus ples gl d)ﬂ?w
Ol sy 5 e i) s et Bl L ) e sl s s s Ly

Iyl g olsal glas )b i g L JSb s (sMe] o < .
* M K w w . - . l ‘ 4_:3 ‘:)
o3l (ml ool any i 48 JLYS (17 JS8) oy b gl 4B Cpgo (A5 5 (oS



&b

Alalhesabi, M. (2006). Common understanding
of architects and structural engineers from
historical ~textures, missions and challenges.

National = Earthquake  Crisis ~ Management

Conference, Yazd. [In Persian].

5 olalere Sy iie S5 (WAD) L) ypee ¢ ol Je]
Lol 5 el ( )b slacdls jlojlw pwiine
o5 d s ol e (Lo ioles

Alimarzaei, F; and Samanian, (2023). A Review
of Ethics in the Historical Art Conservation

Profession. Science of Conservation and
Restoration, (18), 2-16. [In Persian].

Ol aeliliad . Sl (5 cblas ads > IS A clod
Bearne, A. D. A. (2016). The Future of Historic

Districts: A Model For Protecting Our Past From
Climate Change.

Cheraqchi, S. (2005). Protection of the
surrounding areas of structures, sites and heritage
areas (Shian Charter). Art and Culture Journal, No.

38 and 39. [In Persian].

Oy lalows jlacblos (WWAY) . g ¢ gl > ]
4,5 )l jeitie) el e 3-blie g Landbogoes oo ylis L

Davidova, M., & Rakova, D. (2018). Biodiversity
and Climate Change Adaptation through Non-

Discrete Architectural Spaces and Architectures:
Systemic Approach to Traditions for Sustainable

Futures. FormAkademisk, 11(4).

Falamaki, M., M. (2008). Architectural restoration
technology. Tehran: Space Publishing; [In Persian].

. [La_e —iS :O‘)_Q‘J

ol ) g 438 2ld ojlw lgisa,

yiigy Jadods 1ol Wil el gy 45 Cblis -
d)l..\."dou ‘UT JS;«: 9 Caxwyg g o)l._w u_sl d‘u)b
33,5 el Ll eblis cgs L 3ye0

U.:LOU‘ 9 \.«K“"" LE9=> uY,}_S )_g‘).: 9 cbls —
9y sbaol g8 g (wlio (63)Sas o
’.))l.) ‘) a.\a_w

S g (5l Lol 53 S tojlus S -
gplea sl b (IS bl glodall o e
)b d by slaly oy uoen

D) dciej el LTy ()85 oy ying ool

Oo—xad (e llas jl eslawl Jdoas w39 -
pdy JEhe ay (Bl ojlw (g dnl 9 092

295 sl Yl ol gl s

Pl ST Las i ib L alfa S J—Blas -
P L;l_.ol sl 6391 > )l @l_é- 5 s La::\_...:?f

saob a1y Ly pd atdlie o ymeS Lo od b (o

Sl ywsd sy 5> & blis ;| :(Lamella) Mo )

J._:)SL;«: )‘)_9 olés ] dy9—0 ,J‘:bl}._wl dLEbL_Q.Q_w

iles 650l jl3g o5 :(Wind rose) sLds .Y

RUSIPL I

b et )5l (Formian) 68 ¥
el 828 glaojlw



(B0 plos163)90 diged (pulid il (laols I (Simyd g (Sl (sladbge Jl cllis (g (ol jlodliz.]

Fullerton, C. T. (2004). The use of cultural
easements for the protection of historic resources
in Georgia (Doctoral dissertation, University of
Georgia).

Ghotbanian, M. (2010). the reconstruction of
the central district; The pattern of interference and
morphine guidelines in understandable subfields.
Iranian Architectural and Urban Development

Association (1). [In Persian].

ot (535 o S e IFAY) g ool ]
shaojox 03,5 )3 (epe sl Joallygiws g adilie (555
DY o=l il 9 s )lome (ool s s g S
Habibi, K; Pour Amhad, A; And Meshkini,

A. (2007) Improvement and renovation of old
urban textures. Kurdistan University and Urban

Development Organization. [In Persian]-

g Wv-v:1| ¥ R NI VPR TUDUN PR UPCS JyVS CISIPYSL S uives)
oSl .5 2 (S slacdly (slwgi 5 il (WAP)
Lot silbre g s glojlow 9 Gl S
Khamui, A., Kazmierczak, B., & Kulig, A.
(2023). Between tradition and modernity: urban
courtyards and canopies in residential areas of
historic Arab cities. Srodowisko Mieszkaniowe/
Housing Environment, 43(2), 4-14.

Klemm, W. (2018). Clever and cool: generating
design guidelines for climate-responsive utban
green infrastructure  (Doctoral — dissertation,
Wageningen University and Research).

Lynch, J. P. (1999). Configurable shade structure
including a kit and method therefor. US. Patent
No. 5,918,614. Washington, DC: US. Patent and
Trademark Office.

Mahjoub, K; and Nejad Ebrahimi, A. (2020).
Explaining the function in private baths of Qajar
period with the study of Sadagian historic house

baths. Architecture (17), 17-27. [In Persian].

fL.ob dallas l_: )l_>l9 0)93 Ls.o9_aa> Lgl_mrob 2 J)_ilo&

Matero, E (2000). Ethics and Policy in
Conservation.  Getty

Mohebali, M. (1386). The Concept of
Restoration and its History in Iran. Architecture

and Culture (29), 5-6. [In Persian].

newsletters,  15.1.

05 (Y2) Simy g (oylame oyl 5 of Al

Nezarati Zadeh, M; Vatan Doust, R. (2022).
Recognition of originality in the preservation
and restoration of historical-cultural monuments
based on the opinions of intellectuals in the 19th
and 20th centuries. Architectural Studies of Iran
(22), 237-254. [In Persian]-

(V) oy awgdpby 5 foy—ate wilj )L L]
S i S U1 Canye g cbilis 3 clol el
Slallao . e3Mo Vo 938 158 55 latedo il )] as sbiul b

IVYV=YOF (YY) e (g )lone

Pallot-Frossard, 1. (2012). The nation of cultural
heritage and its evaluation in history, pecentation
in: CHARISMA international coursein stone
conservation, Lisbon, May7 th18-th, 2012.LNEC.

Razani, M; And Naamani Khayawi, L. (2023).
The Plan of Protection and Restoration of
Uraratee Seqin Del, Varzaghan, East Azerbaijan,
Iran. Science of Conservation and Restoration, 18-
35. [In Persian].

oL () sl Sl gt (S
OBhg (o (2550l 4 Copo g i blis
Coye g Cbblas il aolilad o)yl 3,8 Louldl

DAY (MA)

Razani, M. and Dadashzadeh, N. (2020).
Lime-Based Mortars  to
Architectural
from  Archaeological  Excavations. Journal
of Archaeological Studies, 12(3), 65-91. doi:
10.22059/jarcs.2020.271630.142655.

Assessment  of

Conservation of Remains

labMo b5, (VWAQ) L oy jodly 31 5 (se Sl
o ools 3l ol (gylome sblis jl e bilas > Salasl
[FO-AN. (W)WY, b il Sl las . bkl

WY 5l [V slo ojlad | Y ojlosd | oo Jlo | ¥4



Samadi, Y. (2002). Cultural heritage in
domestic and international law. National Heritage
Organization. [In  Persian].

oS (Saimyd ly e yloslaw o Jlodl iy

Shahidan, M. F, & Jones, P. (2008, October).
179: Plant canopy design in modifying urban
thermal environment: Theory and guidelines.

In 25th Conference on Passive and Low Energy
Architecture-PLEA  (Vol.  2008).

Ye, Qing,, Yang, Hao-zhong, (2021). 5. Research
on geographic information characteristics and
dynamic control methods of traditional historic
districts. Arabian Journal of Geosciences.

Yousef Nejad, S; And Falamaki, M. M. (2019). The
Historyof Timeinthe Conservationand Restoration
of Historical and Cultural Heritage. The Journal
of Fine Arts-Visual Arts (24) 5-18. [In Persian].

(\\NO\A) < )g—raio bt cQS_nMS 9 fd.g‘.)g_w dl).»gn_wy]
9 UDL))L )l_j Cnyo g e blas 2 ul_o) L;\»L_MJD.\AA)

LA (YF) Lo sl il glopim g 25 Simyd



