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Overview

This study proposed a novel composite wall (NCW) with an independent
modular wall made of expanded polystyrene board and reinforced concrete
(EPCW), and a solar water heating system (SWHS).What is a solar greenhouse
wall?

Traditional solar greenhouse wall combines the functions of heat preservation
and heating. It cannot accommodate both heat storage and insulation that the
heat stored in the wall is uncontrollably lost as the temperature difference
between the interior and exterior increases. 

How does a greenhouse north wall work?

Numerous studies have demonstrated that the greenhouse north wall
functions as a thermal absorber during the daytime, effectively capturing both
solar radiation and the air convective heat, and subsequently releasing the
heat back into the air when the indoor air temperature is lower than that of
the inner wall surface [6, 7]. 

How does a solar greenhouse work?

When the indoor air temperature of the solar greenhouse drops at nighttime,
the proposed wall and the ordinary wall conduct stored energy back to the
inner surface, which then transfers heat from the inner surface of the wall to
the indoor environment through heat convection and heat radiation. 

How does solar radiation affect heat storage in a greenhouse?

During the daytime, the heat preservation quilt is removed; thus, solar
radiation energy can enter the greenhouse through polyethylene vinyl acetate
film and irradiate the inner surface of north wall directly, causing a significant
increase in north wall temperature, which can significantly increase the heat
storage of north wall. 

Do solar greenhouse walls have thermal performance?
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Therefore, the thermal performance of solar greenhouse walls relies on
composition and thickness. The proposal for appropriate wall designs has
been extensively investigated through the modification of materials and
structural forms, employing numerical simulation and field testing [, , , ]. Fig.
2. 

Can solar greenhouse overwinter cultivation be a novel wall design concept?

In this study, we proposed a novel wall design concept for solar greenhouse
overwinter cultivation, incorporating the independent insulation composite
wall and the solar water heating system. The thermal resistance of the novel
composite wall was also assessed based on the energy balance process in a
solar greenhouse.
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New greenhouse energy storage wall

  

New insights of designing
thermal insulation and heat ...

Jun 20, 2025 · Thus, it is necessary to
develop new materials with stronger
heat storage and release properties to
efficiently collect more solar energy for
the green-house interior during ...

  

Experimental investigation on
heating performance of long

Oct 10, 2024 · There are many
horticultural agriculture facilities in China
that utilize solar energy as the main heat
source to raise the indoor temperature
for optimal crop growth, such as ...

  

New design concept and
thermal performance of a
composite wall ...

Aug 1, 2024 · Therefore, we propose a
novel composite wall design that
features independent thermal insulation
and heating functionalities to address
the limitations of conventional wall in ...
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Experimental study of the
thermal characteristics of a
heat storage  

Solar greenhouses are agricultural
facilities that use solar energy for
growing vegetables. The thermal
characteristics of a solar greenhouse
wall have an important influence on the
creation ...

  

The Thermal Properties of an
Active-Passive Heat Storage ...

Mar 22, 2024 · To effectively increase
the internal temperature and heat
storage capacity of the north wall of
CSG, and improve the indoor thermal
environment of CSG, this paper proposed
a ...

  

Experimental study of the
thermal characteristics of a
heat storage  

Feb 1, 2023 · The north wall is a critical
heat storage mass that releases the
solar energy absorbed during the day
into the indoor air at night to maintain a
higher temperature. Thus, its ...

  

Solar air heater with
underground latent heat
storage system ...
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Dec 25, 2023 · The increasing demand
for renewable energy sources in
greenhouse heating, driven by the high
cost of fossil fuels, has prompted the
exploration of various alternatives, ...

  

Energy sustainability
performance of a sliding-cover
solar greenhouse  

Jun 1, 2023 · Therefore, a new Sliding-
cover Energy-saving solar Greenhouse
design (CSG-SEG or SEG in short) has
been developed by Shenyang
Agricultural University (SYAU) to improve
...

  

Theory and application of
sustainable energy-efficient ...

Mar 24, 2025 · Ultimately, the third-
generation energy- efficient solar
greenhouse was proposed, which greatly
increased the solar energy interception
capacity of solar greenhouse, along with
...

  

New insights of designing
thermal insulation and heat ...
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Mar 23, 2024 · Thus, it is necessary to
develop new materials with stronger
heat storage and release properties to
efficiently collect more solar energy for
the green-house interior during ...

  

Experimental study of the
thermal characteristics of a
heat storage  

Feb 1, 2023 · Solar greenhouses are
agricultural facilities that use solar
energy for growing vegetables. The
thermal characteristics of a solar
greenhouse wall have an important ...

  

Design, construction and
analysis of a thermal energy
storage ...

Jul 1, 2020 · To counteract this thermal
behavior, a heat storage system was
designed, built and installed in October
2018. It is the first time that a rock and
air-based sensible thermal energy ...

  

New design concept and
thermal performance of a  
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May 8, 2024 · ?????????????(NCW),??????
???????????(EPCW)?????????,?????????(S
WHS)? ?????????? ...

  

Study on a novel water heat
accumulator below the north
...

Nov 5, 2023 · Chinese solar greenhouses
(CSGs) are significant for vegetable
cultivation. Up to now, the total area of
greenhouses in China has reached 5700
km 2 [1]. There is the problem ...

  

DMAA completes zero-energy
greenhouse, bringing desert ...

Nov 13, 2024 · The design incorporates a
naturally ventilated roof with adjustable
openings, while a pool with integrated
photovoltaic panels provides both
cooling and energy for the greenhouse.

  

Application of phase change
material on solar-greenhouse
back wall ...
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Sep 15, 2024 · To address the variations
in wall heat storage during the design
and construction of solar greenhouses,
this study aims to integrate solar energy
effectively with phase change ...

  

Numerical investigation on
thermal performance of a solar
greenhouse  

Feb 1, 2024 · A solar greenhouse in
agriculture absorbs solar radiation and
usually stores the heat with the back
wall as well as other enclosure structures
to provide the required heat for ...

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://institut3i.fr
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