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Abstract

Background and Objective: Reducing energy consumption by optimizing thermal losses is one of
the most predominant parameters for designing sustainable and green buildings towards sustainable
development goals. Recent research points to the importance of these issues to provide effective
strategies. The main purpose of this study is to evaluate green wall thermal performance as an efficient
strategy to reduce heat loss in cold and warm conditions in the humid climate of Rasht.

Method: The present study was carried out through experimental measurement on a 2-story
residential building of which it has a self-clinging plant attaching directly in the north direction.
Through temperature and relative humidity data loggers, indoor and outdoor environmental data were
collected.

Findings: The results showed that the bare wall and green wall indoor average temperatures in winter
and summer are about 17.3 and 18, 30.5 and 28 ° C, respectively. During wintertime, the green wall
was able to keep the indoor temperature about 0.7 ° C warmer than a bare wall. In addition, in summer
conditions, it was found that the green wall was able to drop the indoor temperature by about 2.5 ° C.
Discussion and Conclusion: Based on the findings, the green wall could have 9% thermal
performance in summer and 4% in winter conditions. Eventually, green walls have a suitable thermal
performance to reduce heat losses in the humid climate of Rasht in both winter and summer. It was
found that the green wall in summer in comparison with the winter season could be 50% more
effective.

Keywords: Experimental Measurement, Green Wall, Heat Transfer, Humid Climate of Rasht.
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Figure 1. Location of the identified sample buildings on the map
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Figure 2. Specificaitons of the sample building and the exact location of the data loggers
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Table 2. Experimental monitoring output of the bare and green walls for winter and summer conditions

O¥AY pote V) olians OFAY 5 V) olbowsls

Sy sl oyl sools Syl Jlgs | (2B osls | o5k

(L519) (L519) B (L519) (L519) (L519) S
Lo | cagby | Lo | Caghy | Lo | cagby | Lo | Cagb, | Lo | Cogby | Lo | cugb,
VO] YANA | VARSI | o | AYA | XYY | BVIY | Ye | OAY | YUY | AN
VeI | YAIY | WAE |t O | Avr | YVY | sold | YOA | oAF | YA | AVA Yo
VEIA | YVIA | VNS | SSIE | B | AR | YA | BAN | YAV | OOA | Y. | YWY $ioe
N R £ 27 B 7 N 7 VAW AR VA S 727N B W B 2 71 S o S BV B A2 I Y L
WA YEY VAN | Y | AV [ Yo | Y | RN | YYD | SE | YAy | SVY | Y
VWA | YVIS | WIS | OVE | VIS | ASIY | YeIY | AVA | YUA L 0% | Y | VYA | Ve
WO | YAY | VERC| fes | AE | QA | YR | 0SIY | YRS | seln | Y | AQ VAse -
WIE | YA | YAl Y ol | VA | Yes | oY | YR | s Yool |y
WY | YV | YA | SN | BIA | AR | Y | sTY | YA | M Yeoloven | Sl

VoI b a5 bl Jad 50 e jlens 9 (oo o
& e pl 4ol Qb oS (Gl 4z s YA 5 ez
IS o)l Jil el jew Jls 5o (alS idsy
ool a8 anl asls jlewl Jad o 3 4 75 e
mdslie Jloged ¥ USE jo ol byl ax o VIO o0 i
O3 9 e by LIS o)l )3 ()1 Cagh; 5 Les
Mg ¥ USE o s il s Gl Jab sl s
9 el )0 (L e sln Cusb) 5 Lo slalie
ol 03ls ialed e g bl Jab lp (Jgere s

Jad slp ol jo a8 09h e saalive ' Jouxr 4 azgi L
Foore Jled banalie o jew Jleas ()l LS, (Gl
Condy Glp e Slpo (Sl JL8,) ien al cw)p
g dmnlio 050 i) Jad ;0 ool Cewts @S L 5 )8
el g0 ead &l polie @ Az b ool ad)S 15 b))
o g (Joere Jlps (JE Laze yo Lo ks (Jgoz
Bl 4z )3 VA g az 0 WV i @y (lie b )0 js
e ol g3 (BLS by &5 (Jae cnl 4wk bl OIS
JU 5ae 0w Juad 50 (G Ble Ko glprear cundlys
G 1) (@,13) joym bume 4 (JF10) jp 5 e 5l &)l>

S e o Lo (2 Sls ans lalS 4z /Y sg0-




Hen g ol Sl

VFee olo Ccliguud ] 140 o loud (o § buxo (65919555 g pole

f= e
L

—r— |

Casgla,

u&lg o
100
80
60

sl Do jaalie

40

(el ils

YY
Ll —_—— ., —— L

140
120

100 “‘\A-\‘_/—‘\‘

%0 \-4//—\
60
40
20
0

@_@ 6‘-"@ \‘p@ < N \,,}“ \‘:._Q‘l‘ \%39 n/\"? . 5.)%‘”

(el ley o3l

gl yiang 52 (ol Lyl (gl 512905 Y JSC
Figure 3. Field measurements of outdoor temperature and humidity in summer and winter
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Figure 4. Comparison of the relevant bare and green wall indoor temperatures in winter and summer
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