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к соучаствующему проектированию, учитывая, в том числе и пожелания жителей 

прибрежных территорий. Подчеркивая значение пространств пойм рек как 

коммуникационной зоны застройки с рекой, можно осуществить пространственную 

организацию многих направлений, и обратить внимание на создание новейшей среды 

общественных процессов. Ведь чем больше открытых общественных пространств, тем 

наиболее привлекательным является город для жителей и гостей города Алматы.  
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This research project focuses on one of the MMCs in situ, namely the Insulated Concrete 

Formwork (ICF). The ICF wall system has several advantages; it shows increased construction 

speed, significant structural strength and durability, better noise reduction and others. In terms of its 

thermal performance, ICF can provide complete external and internal wall insulation, minimizing 

thermal bridges, providing very low U-values and a high level of tightness when properly installed 

(Rajagopalan et al., 2009). 

The ICF wall component consists of modular prefabricated polystyrene foam (EPS) hollow 

blocks and in-situ concrete. The blocks are assembled on site and the concrete is poured into the 

void. Once the concrete has hardened, the insulating formwork remains in place forever. The 

resulting structure structurally resembles a conventional reinforced concrete wall. Concrete is a high 

density material and is therefore considered to have a high thermal mass [1]. Thermal mass fabric 

can be used as a passive design strategy to reduce energy consumption in space conditioning [2]. 

The fundamental benefit of thermal mass lies in its ability to trap indoor, stray and solar heat, 

helping to mitigate indoor temperature fluctuations and postponing peak load times [3, 4]. 

It is generally accepted that the global climate is changing and this will inevitably affect the 

entire built environment. As various governments join forces to reduce greenhouse gas emissions, 

building codes are becoming more and more stringent, with particular emphasis on improving the 

performance of the building fabric (reduced infiltration, better insulation and optimal use of solar 

energy). Research has shown that ultra-tight and highly insulated structures are at risk of 

overheating [5]. 

The ICF is often thought of as simply an insulating panel that acts thermally as a lightweight 

structure. There is an opinion that the inner layer of insulation isolates the thermal mass of concrete 

from the internal space and prevents thermal interaction. Although there is evidence to support the 

thermal storage capacity of ICF [6, 7] compared to lightweight wood frame panels with the same 

level of insulation, there is still a gap in understanding when trying to quantify the effect of its 

thermal mass[5]. 

The main research problem is despite previous research done on the MCF, there remains a 

knowledge gap about its actual thermal performance. In addition, a generally low level of 

understanding on how to quantify the effect of its thermal mass and a lack of evidence to support 

the accuracy of ICF modeling predictions[5]. 

The aim of the study is to analyze the thermal performance of the ICF construction method, 

developing an understanding of the thermal behavior of the ICF and its response to dynamic heat 

transfer inertia of the concrete core of the material. 

A single-zone building (Figure 1) was selected as a simplified case based on the one specified 

in the BESTEST methodology [8]. The rationale was to minimise building complexity and thus 

decrease the number of variables related to geometry and zoning in the input data. At the outset, all 

simulation models were validated using the BESTEST case 600 for low thermal mass and case 900 

for high thermal mass [8]. 

mailto:boni00sabina@gmail.com
mailto:gulshattleulenova23@mail.ru
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Figure 1 - The geometry of the BESTEST building [5] 

 

Three construction methods were simulated (Figure 2): 

 
Figure 2 - Cross-section of the three wall construction methods [5] 

 

The ICF option was based on real building construction details and was used as a reference to 

specify U-Values for all other construction elements. In this way U-values were consistent for all 

three building models. Hence, the main difference between the three construction methods was in 

the amount of thermal mass in the fabric. The simulation settings were identical in all three 

scenarios; each model had the same building footprint, windows, HVAC system, internal gains and 

infiltration rates (Table 1) [5]. 

 
Table 1 – Input data used for the building model [5] 

Relative differences between the maximum and minimum values provided by the nine BPS 

tools for annual energy consumption and system peak loads when simulating the same ICF building 

(Figure 3).  
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Figure 2 - Divergence in the simulation results provided by the nine BPS tools for the same 

single-zone ICF building for the: a) annual heating energy consumption, b) peak heating loads, c) 

annual cooling energy consumption, d) peak cooling loads [5]. 

 

Relative differences between the maximum and the minimum estimates energy consumption 

for all three construction methods (Table 2). 

 

Energy use ICF Low 

Mass 

High Mass 

Annual 

Heating 

57 30 70 

Peak 

Heating 

25 18 34 

Annual 

Cooling 

22 15 29 

Peak 

Cooling 

14 11 24 

Table 2 –  Relative differences between the maximum and minimum estimated energy 

consumption in [%] 

 

A preliminary comparative analysis of the thermal performance of ICF, LTM and HTM 

buildings was carried out. The results showed that in this particular case, the former behaves closer 

to the HTM building. It is difficult to draw firm conclusions about the actual thermal performance 

of any of the three construction methods in such a simplified simulation scenario. A more realistic 

scenario of a representative building case study would increase the reliability of this result. The 

results obtained with nine BPS instruments showed a wide range of ICF energy reduction/increase 

variations compared to the LTM and HTM cases[5]. 
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Промышленная архитектура – это сфера деятельности, базирующаяся на связи науки, 

техники и искусства. Она как катализатор, отражает уровень развития общества, образ его 

жизни (касаемо как производства, так и культурной составляющей). 

В настоящее время специалистами широко обсуждается на различных уровнях 

необходимость развития промышленных территорий, потерявших актуальность и 

экономическую целесообразность в связи с технологической деактуализацией и 

неспособностью перейти на новый этап развития. 

По степени сохранения производственной функции различают адаптацию: 

 с полным сохранением производственной функции; 

 с частичным сохранением производственной функции; 

 с ликвидацией производственной функции. 

В мировой практике прослеживается несколько актуальных тенденций, касающихся 

реорганизации промышленных зданий с полным или частичным сохранением 

производственной функции:  

 превращение предприятий в конгломерат науки и производства (технопарк);  

 сочетание функций жилья, производства и науки (технополис);  

 объединение производственных предприятий с научно-исследовательскими центрами 

и побочными бизнес компаниями. Включение комплекса в городскую ткань (инновационные 

городские кластеры, бизнес-парк); 
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