
 

Accepted Manuscript

Effects of Different Operational Configurations on Interconnected
Consequences of Room Air Stratification and Thermal Decay in
UFAD System

Byeong Ho Yu , Byeong-Mo Seo , Sung Hyup Hong ,
Sang Hun Yeon , Kwang Ho Lee

PII: S0378-7788(18)30248-2
DOI: 10.1016/j.enbuild.2018.07.015
Reference: ENB 8685

To appear in: Energy & Buildings

Received date: 20 January 2018
Revised date: 6 July 2018
Accepted date: 7 July 2018

Please cite this article as: Byeong Ho Yu , Byeong-Mo Seo , Sung Hyup Hong , Sang Hun Yeon ,
Kwang Ho Lee , Effects of Different Operational Configurations on Interconnected Consequences
of Room Air Stratification and Thermal Decay in UFAD System, Energy & Buildings (2018), doi:
10.1016/j.enbuild.2018.07.015

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.

https://doi.org/10.1016/j.enbuild.2018.07.015
https://doi.org/10.1016/j.enbuild.2018.07.015


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 

 

Effects of Different Operational Configurations on 

Interconnected Consequences of Room Air Stratification and 

Thermal Decay in UFAD System  

Byeong Ho Yu 
1
, Byeong-Mo Seo

2
, Sung Hyup Hong

3
, Sang Hun Yeon

3
, Kwang Ho Lee

4
* 

1 Department of Mechanical Engineering, Mississippi State University, USA; 

2 School of Architecture, North Carolina State University, USA; 

3 Graduate School, Hanbat National University, Republic of Korea; 

4 Department of Architectural Engineering, Hanbat National, Republic of Korea; 

* Author to whom correspondence should be addressed; E-Mail: kwhlee@hanbat.ac.kr;  

Tel.: +82-42-821-1126; Fax: +82-42-821-1590. 

 

Abstract: The non-insulated underfloor supply plenum and the heat gain of the cool 

supply air into supply plenum results in significant magnitude of thermal decay defined as 

the supply air temperature rise. Eventually, these changes have influence on the room air 

stratification, causing negative effects throughout whole system. Therefore, for the 

optimization of UFAD system, it is important to understand these fundamentals and 

relevant effects on the overall system operation. In this study, comparative analysis was 

conducted during cooling period using validated EnergyPlus model, after employing 

different operational configurations related to room air stratification and thermal decay. 

The thermal behavior and cooling energy performance were analyzed by observing the 

convective heat transfer, thermal decay, airflow, stratification among different operational 

configurations. As a result, it was observed that the existence of non-insulated supply 

plenum have influences on the thermal behavior in occupied zone, and the corresponding 

heat transfer has load reduction effect of the space by about 40%. However, there were still 

significant amounts of cooling energy consumption in the form of thermal decay despite 

the reduced cooling load, indicating that unintended and additional energy consumption 

was occurred in supply plenum. In addition, return air temperature rise by the room air 

stratification increased the cooling coil load. Eventually, these effects canceled each other 

out. As a result, standard UFAD system consumed more electric energy by about 30%, and 

for fully-insulated UFAD system as able to reduce the energy consumption by about 6%. 
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