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Abstract
Background and objectives: Due to high energy consumption in the building sector in Iran, using
strategies such as passive systems in order to reduce the consumption of fossil fuels seems

appropriate. Use of passive systems helps to improve thermal comfort and reduce energy consumption

for heating and cooling in buildings.

Method: In this study the effect of Thrombus wall system on the indoor air temperature and thermal
comfort, in both heating and cooling has been investigated in a residential building in Temperate
Climate Zone. To do this design Builder software is used for building simulation.

Findings: After selecting a building as a hypothetical example located in Gonbad Kavoos, which
climatic design principles used in it, simulation in two models, basic model and model with Thrombus

wall, was done, and simulation findings were compared.

Results: The results of this simulation show that the thrombus wall system can be useful in heating in
the desired climate, but it has a lesser role in improving the cooling conditions of the building and
more study on energy consumption should be done.
Key words: Gonbad Kavoos, Residential Building, Thrombus Wall System, Temperate Climate
Zone, Design Builder Software, Thermal Comfort.

1 - M.A, Architecture, Department of Architecture, Gonbad Kavoos Branch, Islamic Azad University,Gonbad
Kavoos

2 - Ph.D in Architecture, Assistant Professor, Department of Architecture, Gonbad Kavoos Branch, Islamic
Azad University, Gonbad Kavoos, Iran



YAY

eyt a9l dilebis 23U Gl (o)

20 092y owlul paie 9o Jlbpd gundye (b S
Gl S Gl crr a4 g, Blas Sadh boass
&9 9 on>d 8l polaie 4 ()l (sledgi g s e>
(Sl e LA g les wile olalal, (F) LS
L aSatis L] cloaiboles 51 elgil g (ond s LS9
A3 0lge 51 ()l 3wl oo 0l g B Glies @ a2y
Grler 5 GleS Cez ol syee 55 5 e JB
aisles el 1) lexs Lo

S8as ;5 a8 ool Jalse 5 Ll (b Coonl 4 4z L
285 el oads plomil (gl slagiaghy wjls 1 ]
5)ls0 S

iz Lulyd cod Sal) war b S o Ses g
2 ehagh il Ken g ROAIIQUEZ .ol sus aislo
Sigis ol o isls aylyl e e b 5zl b ala,
Glos wile oo allh 5wl sads (gile and wls (golaxs
Gialoyw g ald g (g s SlrosS S plisle
o Ol Rk ol po T B e )50 (onieds
Jh Jeine b sl eslanal a5 seb
&5 Brae b pleitle S 4 o, @l soldS Sleladl
dodin 55 ux o)l (hb oy adbe el
» 5 i Gla)lSal, 5 (S5 sl ol plexsle
Gl e LulKen g Chan .(1)ws,l38 56 o o Slee
Jebre GioleS 5 Glleyw slo)al) b alal, o (5)550
o 4 1,158], ] )y e lie ol o iols |
il anils wlg s alle ol 45 olacysgame 5 Ll
L a5 ol ool lin gl (6,5 Az 45 ansl 0 Az
Jué s b, Sal) (8L anwgs S92

o)l pbbcgsgame (leisle Ll S g Gioleyw don o
b o 5l u;;;;“L.J ool 4 ol Lyl s pas o a8
£S5 Jyad b e 5 ol lulyd )0 eimen alyoei (L5
o Wi oo Sl g Gale S glraileles I (oS 5 05 5

o Jé e g Jd sbaailels 5l oS 5 ASQTW KWAN

Aoddo
5 2B all (5l Spas RlBl Canex oanlp o,
S5 5l 2T YV 08 sl o e ey (Sl
S g 2lsr g Ol Sl 4 e &5 alls gl
b slop sylone 5o el oud bagmms 4y s (Ll 5 S,

L Gi> cqzr bbb wlaSal, 5l eslinal b olsi oo puldl

Sl gl oS S Led slagssyl 5l eslaal by rals

4 Cod il o glal 0 65l Bras &5 ol
395 Rl Bl s s (rred g w2l 0 YU Sloa Lawgie
Silo aite 9 5 Bran S5 ez wlsdoe (Sl
Uit 50 Al pl 008 Ggo (590 Sleldl (] B pae
ly 9)ls Coedl o 6551 YL Srae cde 4 lale
wibie il Lyls colis e SLldl gesse ol
losliinl 5 @ldl b slups ylone Jgol ululp (A1)
b plexbe aleyw 5 (le)S Sz ndy oS gl
255 Oype Wlgi e

Shostenal b Gralul Lulyis 00,51 walp sl Ll (b
Jols (b Gl gy oo S Guyies 0 b b
@by (ol (Sl (22 (00)5] Rz (e Sl
6l oMo L] (s lomo (V)b o I3 EoiS 3502 5
Lyl sfmal & cw glplitle (2lb oy
w5l ol il Ll 4 (gl 658 & sl ool
(V)aiS sl sl iy el &5 loj b xsbs b
&5 Al 6yl ez s ojlzl Wb plasle s
L ol Sl PBlas 5 gile 033 2Slas (gunl o
S5 gz dajlps olal cons il (gilene 0 am
colio Slole g (Ume 5 o5lad) oyt Slise olezslo
GUAmRe (Sehye OB Ak Ol S Gl
degorns (Slp dedyo> B oidd il (b sla il
3 ol g by b

Jo sé slaalols blie 3l (FMasius plezsle S5
sloanie 2ol w5l Srae 0 g9r dye e

Wb, 0 0, b 1y Sl il 5 6l 5 csbo




o g 0l o

A oo 593 5 AV 0 Lo sy § dausmo (53508555 g pole YA¥

959 b S ey GloF sile xS 5 Gyl ez
ot il plezsle U5 4 wd Jsb o LS e
shls g ogiz Ceom 4 Yooms (Jlod 0 Sed yo lpo
P9 5l G o 08 Sl xSl sl (B plele
sblsy bog 99y ojlrl oy cnl b a5 aibioe plinls
sl oz )l e e leislo ]y Gl 53 Somly
sl Al oo S ogls Jlas culbs 4 (S ol
O I8 6 Y S92y )l 392 Gletle ()1l 5o
alee aY a5 05h o el o )l Jles 5 gl ased o)l
bogandysr b 008 gble g oS Joe Bile e
Bl Yoy Jlms jo S 6 Tsle aih zee Job
S 99,10 0525 Lo)S 0,58 cel Vo B A 0g0 gl 55
oo Jl ) @ole 50 g8 5l e el dix B wilgs oo
Sl Gy oty b gl S b alys oo b
S gy Cewd ()l ol 4 b K polie bg el
ol g ol Ll el ailobe Lot o5 slagl!
e Mo oo wl)l b wlols plo @ Cos 65
o s alex Sl it Gladge 4 Wi oo gy
Ago b gy Ll wal s s ( STy oSS
Syge Lulypl a4y g a5 08 o)Ll g il e Gy

O JSC8)0 g4 oolaal o
Slasin g (b olge Glgs dlee K5, (wls wjlal
WS oSS s Jles Gl 6)s e Oliee 4 oyl
3o 0,3d Oyl Al 0,90 pasS S Llgo Ceoles
Sylite g 5 ol blie )0 45 59, o )5 4 3o 4 )15
e L R
e @l opd S, ol 5 e wix sl
b alols 51 5902 lns JolS o Bile b 09d o0 dnogs
ol s oyl o K08 e Jele (S o o il 31 05

Sl Al y9 598 hlde )0 &ilge djles

s Slee Taleb .(0) 4 0 o wlosles opl I il
P S slagleitle jo @55l Grae oS 5 (Sl
Sdve pliBle pl g el 00,5 sy p 1) sasie L
3 ookl Jols colaiwl 5)50 o5l nl Cuia wals (g3le
&l ome asd 5 SOk oyl g0 leaiid (lale
b laoasS SiS st Glalere e el wson
Sl 0390 Wrojlaz 1o YU oalish g pigy S5 g i ué
9 o 9 S Bras palS wes e (i Gadod it
2 )l Gl pule, Blas 4 g (orb 505 5 5 G
pald o)laz 9o laaiad 5 plole jleolinal b plexsle
o &l S olse @ e bl esliiul Grimen 58 e
Gy Bpas a5 a2 oo plad e gl sl wae wilg
sl 5l ool b o o SsKame plazilu Sy a¥l
15 IS oy 2l so s YYIF b wlgie Jlabjeé ol
b bl ullSes 5 IMessad Ko cagh
3 Ol 5ol Sz (Gl slajls don o ) L s
Glailnae Juime lsn 5 ol 5o i slaglaisle
6 L BL3 | s ond alonl olo gl dnd LS o (o)
o s g g pb ad (Sael G lesle Gyl ppz
S5 IB s Gl ez was e (LA oS s sl
LoaS siy oo el b @ ol jo )l 36 il s
w55 aile Jlabye Lialop o SiSS alésl 5l oolinl
pz 3l esliial o @le 5 (B Glaglule 5 b
oSt slp 1y )l Glel Gl oo il g0 9 51>
laplezsles ol 45 @550 Byan LB o 45 3,5 pald
(YV)ogds o0

09y g dilabis 0)lyyd Sldod drpdey

Sy Jud pe laailela jo 4y LB slacs i
S gl P ghb bawg a5 Cl 09 gyl




YAO

eyt g jlgad dllebs 236 Gliee (o)

vent

Concrete

Uw«/

| Te— Giazing

Non ventilated
T air layer

Water

Transparent

air layer 3 baffels

~ -
\ 4 o Anti-reverse thermo-
N
N ¥ cir
§ ¢

Painted .
surface Low _—— |
vent ||

Semi

panel

[~ Glazing

W) ‘s'ig_)wlf )b:\'b ‘LS-‘T ‘L;l)i-‘-) g ),g_.) :C.u.u‘) Caowws Yb )‘ [T -\ JS..Z

Figurel- From right to left: zigzag and water trombe wall and composite wall (8)
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Diagrame2- Temperature difference between inside and outside for designed model with

Trombe wall in heating
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Diagrame3- Temperature difference between inside and outside for base model and designed

model in heating
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Diagrame4- Temperature difference between inside and outside for designed model with

trombe wall in cooling
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Diagrame5- Temperature difference between inside and outside for base model and designed

model in cooling
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