
Accepted Manuscript

Title: Solar heat gain coefficient of water flow glazings

Author: id="aut0005" author-id="S0378778817300956-
8743ff37a94d8f776322733866c31e8a"> Pablo Sierra
id="aut0010" author-id="S0378778817300956-
80cc98f71ebdb72bb5b5a086f54a66d4"> Juan A.
Hernández

PII: S0378-7788(17)30095-6
DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2017.01.032
Reference: ENB 7306

To appear in: ENB

Received date: 3-7-2016
Revised date: 5-1-2017
Accepted date: 9-1-2017

Please cite this article as: Pablo Sierra, Juan A. Hernández, Solar heat gain
coefficient of water flow glazings, <![CDATA[Energy & Buildings]]> (2017),
http://dx.doi.org/10.1016/j.enbuild.2017.01.032

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.enbuild.2017.01.032
http://dx.doi.org/10.1016/j.enbuild.2017.01.032


Page 1 of 31

Acc
ep

te
d 

M
an

us
cr

ip
t

Solar heat gain coefficient of water flow glazings

Pablo Sierraa,∗, Juan A. Hernándeza

aDepartment of Applied Mathematics, School of Aeronautical and Space Engineering, Technical University of Madrid
(UPM), Plaza Cardenal Cisneros 3, 28040 Madrid, Spain

Abstract5

Water flow glazings include a water flowing chamber which enhances their thermal behaviour. This

work addresses the connection between the optical properties and the energy performance of this type

of glazings. The spectral properties of each layer of the glazing determine the fraction of solar radiation

absorbed in each layer, which is later transported by the water in a closed circuit. The methodology

requires the optical properties retrieved from the spectral problem and the thermal behaviour is predicted10

following the classical double glass pane analysis detailed in EN 673 (2011) and EN 410 (2011). The g

factor and the U value of this new active glazing are obtained by solving analytically this model. Besides,

it is shown that a third parameter, which takes into account the temperature of the inlet water, appears to

complete the thermal behaviour of the glazing. In particular, three different configurations are examined.

A comparison between these configurations is conducted and the active behaviour of the glazings is15

explained by means of a variable g factor which depends on the flow rate of the water chamber. The

discussion includes some examples for the model parameters. The possibility to control dynamically the

g factor provides huge energy saving potentials.

Keywords: water flow glazing, g factor, thermal transmittance, active behaviour, energy management,

solar heat gain coefficient (SHGC)20

Highlights

• A linear thermal multi-layer model is described for water flow glazings

• The solution is connected to typical thermal parameters of classical glazing

• The active behaviour of water flow glazing is shown by a variable g factor
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