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ABSTRACT
Continuous development of new building concepts, technologies, and materials that can further improve the energy 
and environmental performance of buildings is crucial for achieving the sustainability goals set for the building sector. 
Quantitative evaluation of the impact of these newly developed technologies and materials on building performance 
is commonly carried out using numerical and experimental methods. For building performance simulation tools used 
within the scope of numerical methods, verification and validation processes are vital to ensure the control, accuracy, 
and reliability of the models and simulations performed. Experimental methods should also be considered in reducing 
the performance gap, which defines the difference between the performance value predicted during the building design 
phase and the performance value measured during the building's use. Therefore, this study aims to systematically 
examine the role of outdoor test cells implemented in the Csa climate zone according to the Köppen-Geiger climate 
classification in building performance studies through a literature review. Within this framework, studies on outdoor
test cells were searched in the Web of Science and Scopus databases based on a workflow guided by the PRISMA 
guidelines, and the role of these test buildings in building performance studies was examined primarily in terms of 
their design characteristics and test capacities. The aim of this review was to present the requirements for outdoor test 
cells to be developed for high-performance building production in the building industry.   

Keywords: Building Performance, Experimental Methods, Test Building, Systematic Literature Review, Outdoor Test 
Cell.
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Scopus hücresi 

 olup arama kombinasyonu olarak "outdoor test 
building OR outdoor test facility OR zero carbon test building OR zero carbon test facility OR test 
cells OR passys test cells" 
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Köppen-

  
 
Nihai Dâhil Etme 
 

nda Csa iklim bö alan test hücreleri kili 32 n, 
sistematik n nihai  olarak tir. 
 
 
3. BULGULAR 
 

 
 
Amaç ve Konum 
 

9,10
amaçlara hizmet edecek test hücrelerinden [11-40

11-17,21,23,26,28,30,32,33,35,40], pencere ve 
gölgeleme sistemleri [18,19,21,27,29,31,36-38] ve yenilikçi malzemeler [11,12,14-
16,21,23,24,27,30,32,33,38], ii) iklimlendirme sistemlerinin [9,10,20,21,22,24,25,40], iii) 
yenilenebilir enerji sistemlerinin [9,10,21,22,24,25

9-40
9,10,12,14-16,18,22,24,27,30,33,35-40  

 

10-16,18-22,24-40], Asya [17], Afrika 
[23] ve Amerika [9

10,14,15,22,27-29,38,39
adet) [12,13,18,20,21,30], %21 ile Yunanistan (6 adet) [25,33-37], %14 ile Portekiz (4 adet) 
[19,31,32,40 11,24,26] ile %3 Malta (1 adet) [16

11,26,27,35-
37 27]. Bu test hücresinin Avrupa PASSYS (Passive Solar 
Systems Testing) projesi [41

9,10,12-25,28-34,38-40] en 
yenisi olan [16  
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Form ve Yap m Sistemi 
 

9,10,12,14,18-22,24-40] veya çoklu test hücrelerine [11,13,15-
17,23
[9,10,27,28,30,32,35 2). 
minimum 4,0 m² [21] ile maksimum 153 m² [9

faktörü 1 olan kare tipi hücreler [12,14,21,23,26,33,35,38 31] ile 
2,31 [20 A/V (yüzey 

/ [9] ile maksimum 3,0 [21
belir 13,15,20,26,32,35

27] ile maksimum %100 [21

güney yönünd 9,12,16,18,19,22,24,25,27,29,31,33,37-40]. 

[9,11,14,17,21,22,24,25,28,30,39 9,33
10-32,34-40

yüksekliklerinin ise minimum 2,0 m [21] ile maksimum 5,5 m [14,38

14
38  

 

     
 

 a) tek test hücresi [23], b) çoklu test hücreleri [15], c)    [9] 

 
ki kabuk U-

U- leri ise, i) duvar 
 için 0,039 W/m²K [9]- 2,78 W/m²K [33], 0,016 W/m²K [9]- 2,72 

W/m²K [23], iii) zemin için 0,034 W/m²K [9]- 4,0 W/m²K [17] ve iv) pencere için 0,15 W/m²K 
[9]- 6,1 W/m²K [17] olarak  de bina  
veya sistemlerinin test edilmesine yönelik - nin 
Bu  d  duvar bile eni için i etkisinin belirlenmesine [11] 
yönelik olarak dan önce ve sonraki U- leri . Mevcut ile 

 sisteminin na [11,13-15] 

a b c 
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sistemlerine ait U-  
[17] yönelik -

. Dinamik bina sistemlerinde (s [21
[35  tek bir sabit 
U- . Mevsimsel farklar teorik ile deneysel 

16] incelem bina  U- nin test edil
9-14,16,17,21,22,28-30,35,38

-  
 

 

sistemlere (hafif çelik karkas [15,20,31-34,37], çelik [13,14,19,35,38] ya da alüminyum [21,25] 
iskelet, sandviç panel sistemler [15,19,20,32,34,37 9,14,24,27,28] veya CLT 

22
[18,23,33], beton blok (masif) duvarlar [11,16,26,40 12,17]) olarak 

10,29,39], 
- 30 27,35,36] 

veya özel düzeneklere [28,37,38   
 
Bina Kabu u, klimlendirme ve Yenilenebilir Enerji Sistemleri 
 

10,12,13,18,23,29,33,35,39

[15,19,20,32,34,37
11-17,23,30-33,35,40]. Bu sistemler, 

refabrik beton plak 
[13,35], referans duvar  [14

11,13,30,33 23,24], 
11 12], 

12,26], su a cam cephe [21], 
3B b mikro-beton) duvar [30 13,14,19,40

odüler y duvar sistemi 
32]. Öte yandan, test hücrelerinde 

13,17,23,29,30,40] ve poliüretan 
15,16,20,32,37,39

malzemeleri  
 

11,15-19,28,30-37,39], 
9,10,12-14,20-26,29,40

aktif iklimlendirme stratejilerine [27,38
9,10,14,15,17,20-22,25,26,31,35-37,40] ve gölgeleme sistemlerinin 

[9,10,12,15,17,19,22,26-29,31,32,36,38
iklimlendirme sistemlerinde en çok terci
[9,10,13,14,21,22,38]. Öte yandan, yenilenebilir enerji sistemlerinin incelenen test hücrelerine 

[9,10,22,24,25], rüzgâr türbinleri [25 10,22,25] ve jeotermal sistemler (sondaj 
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- 9,10,21,22

22]. 
 
Ölçme ve Do rulama  
 

9,15,16,18,22,24,30,33,35,36,38-40] birincil hedefler 

termokupllar ve Pt100/Pt1000 sensörleri [13-16,23,24,26,27,31-33,35,37-39
11,13,14,16,23,26-28,32,33], iii) 

19,27,29,31,34,37-39
14,15,24-27,35,37 11,30] ve 

11

[9,10,12,14,22,39,40], TRNSYS [15,35,38,39], ESP-r [35], PHPP [10] ve jEPlus [9
36

14,20,36], iii) matematiksel modelleme, özellikle Direnç-Kapasitans modelleri 
9,21,24,26,33,36,38-40], iv) pencere ve cam sistemleri için WINDOW 

7.5 [38 16
ve Ecoinvent [22,25

söylemek mümkündür. 
 
Zorluklar ve Geli meye A Alanlar 
 

sökülebilir sistemle

an, 32 adet test 
hücresi içerisinden sadece ikisinde [10,22

14,21,30  
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ne katk  sa lamak 
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için  

 
 

  
. Öte yandan, gerçek iklim 

 
de bir 

 
bina hedefleri do

 

, deneysel bina 

etkilerinin yeterinc  
 
Ö

 [41] ve DYNASTEE [42

bina 
malzemeleri ve sistemleri için bilimsel temelli sertifikasyon süreçleri desteklenmekte; kamu 

  ise, 
cül bir çerçevede bir araya getirecek, 

 a r. 
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