ymposiu

-

-

e
w
=

i

iona

-

nternat




EXPRES 2020

12™ International Symposium on
Exploitation of Renewable Energy Sources
| and Efficiency

Subotica, Serbia
April 16-18, 2020

Proceedings

CIP - Karanorusatiuja y iybnukauuju , Buonuotexa Marune cprcke, Hopu Can,
INTERNATIONAL Symposium on Exploitation of Renewable Energy Sources and Efficiency (18;2020;Suboetica)
Proceedings [Elektronski izvori] / 12th International Symposium on Exploitation of Renewable Energy Sources and
Efficiency, Subotica, April 17-19, 2020 ; [proceedings editor Jozsef Nyers]. - Subotica : InZenjersko-tehnicko
udruZenje vojvodanskih Madara, 2020. - 1 elektronski opticki disk (CD-ROM) ; 12.cm

Tekst Stampan dvostubacno: - Tiraz 50. - Bibliografija uz svaki rad. :

ISBN-978-86-919769-2-7

a)'EHepmja - O6HOBIBMBH M3BOPHU — 360pHUIH
COBISS.SR-ID

http://Expres 2020 ISBN 978-86-919769-2-7




Table of contents

Simulation model development for energetic investigation of refrlgeratlon systems 6
Miklos Kassai, Richard Simon

Modeling of curved heat pipe ; 10
Deniz Dogukan ; Zoltan Kurjak, Janos Beke

Experimental evaluation of the groundWater temperature readiness for heating and cooling systems installation in

subtropical region s 18
Mohammed H. Ali, Zoltan Kurjak, Janos Beke

Energy storage potential of phase change materials 24
Zoltan Andrassy, Zoltan Szantho

Overheating hours in summer period in passol laboratery : 29
Imre Csaky

Numerical analysis of thermal transmittance at low wind speed and irradiance 34
Ferenc Szodrai

Renewable energy sources use of heat pumps 38
Pavel Kovad, Borislav Savkovié, Dusan Je51c, Dusan Golubovié, Drazen Sarjanovié

Drinking water ultrafiltration with water saving ' 7 43
Andras Boér, Maria M. Eordoghné

Assessment of welding parameters in CMT additive manufacturmg 47

Gyula Vasviri, Tamas Zsebe, Franjo Dake, Ivan SamardZié, Zoltan Meiszterics, R.Told, David Csonka »

Overview of aluminum foam machining.... 52
David Poto¢nik ;, Bostjan RazborSek , Mirko Ficko

Requirements for heating elements after external constructions renovation of apartment house s D7
Maria Kurcova

Application of cogeneration unit and heat pumps in district heating systems a0
Jan Takacs, Martina Mudra

Energy evaluation of a residential bulding after complex renovation 65
Ingrid Skalikova, Jan Takics, Bela Fiiri :

Dem simulation time of direct shear box test in case of spherical elements with liquid bridges.......c.ciiniviiinioins eerenes 09
Daniel Horvath , Kornel Tamas ; Tibor Poés

Determination of mass transfer Zzone at adsorption process 73
Tibor Poés, Evelin Varju

Determination of leakage characteristics of liner for ventilation ductwork ciie 79
Viktor Szabé ; Tibor Pods '



HONORARY COMMITTEE

Imre J. Rudas, Obuda University, Budapest

Branislav: Todorovié, University of Beograd

Levente Kovacs, Obuda University, Budapest

Simeon Oka, 1J of Thermal Science  and Academy of Engineering Sciences of Serbia
GENERAL CHAIR :

Jézsef Nyers, Obuda University, Budapest

INTERNATIONAL ADVISORY COMMITTEE

Wenxing Shi University Tsinghua, Beijing, China

Bela Fiiri University Bratislava, Slovakia

Zoltan Rajnai, Obuda University, Hungary

Felix Stachowicz, University Rzesov, Poland

Gabriella Medvegy, University of Pécs, Hungary

Orbulov Imre Norbert, BME, Budapest

Mirko Ficko, University: Maribor, Slovenia

Petar Gvero Univer. Banja Luka, Bosna and Herceg.

Jan Takacs University Bratislava, Slovakia

Maria Kuréova University Bratislava, Slovakia

DuSan Golubovi¢ University. East Sarajevo, Bosna and Hercegovina

ORGANIZING COMITTEE CHAIR
Slavica Temi¢,  University; Novi Sad
Laszlo Kajtar, - -BME, Budapest

ORGANIZING COMMIITEE
Zoltin Pék, V3ME, Subotica,

, V3ME. Subotica

TECHNICA PROGRAM COMMITTE CHAIRS

Péter Lang, BME, Budapest

Ferenc Kalmar, University of Debrecen, Hungary
Péter Kadar, Obuda University, Budapest

Péter Odry, Subotica Tech

Estvan Farkas, Univ. SzIE.. Godolls, Hungary
Miklés  Kassai; University BME, Budapest,; Hungary
M. Ebrdoghné Miklos University Pecs; Hungary
TECHNICAL PROGRAM COMMITIE

|Milorad Boi’iﬁ,’ University of Kragujevac, Serbia
Marija Todorovig, University of Beograd, Serbia

Livia Cveti¢anin, University of Novi Sad, Serbia
‘Miaden Stojiljkovic, University of Nis, Serbia

Velimir Stefanovic, University of Nis, Serbia

LAaszlo Garbai, University BME, Budapest, Hungary
DuSan Gvozdenac, University of Novi Sad, Serbia

Jend Kontra, University BME, Budapest, Hungary
Stevan Firstner, Polytechical College of Subotica, Serbia
Arpad Nyers University Pecs, Hungary

Lasz16é Filop University Pecs, Hungary

Zoltan Szinthd, University BME, Budapest, Hungary
Tibor Poés, University BME, Budapest. Hungary
Imre Csaky University Debrecen; Hungary
PROCEEDINGS EDITOR

Jozsef Nyers, Obuda University, Budapest

T T T EIN U CTIN DTG LT O
Jozsef Nyers, Obuda University, Budapest




EXPRES 2020
ISBN: 978—86—919769-7-2

OVERHEATING HOURS IN SUMMER PERIOD IN PASSOL
LABORATORY

Imre CSAKY

Department of Building Services and Building Engineering, University of Debrecen, Debrecen,
H-4028 Debrecen, Otemet$ Street. 2-4, Hungary
E-mail: fmrecsaky@eng.unideb.hu

Abstract - At the University of Debrecen, Department of Building Services and Building Engineering a PASSOL
laboratory was developed. Over the years, different heat storage, mechanical ventilation for different air change rate
experiment results were presented. During these investigations the window of the laboratory was oriented north, south,
west and east. It was also resented the internal air and operative temperature in many publications.

Keywords: Passol laboratory, Simulation, Air and Operative Temperature

1. Introduction

At the University of Debrecen, Department of the
Building Services and Building Engineering an
PASSOL laboratory was developed in 2009.

The PASSOL Laboratory which is situated in
Hajdu-Bihar county, Debrecen, Hungary. This special
rotating laboratory is next to the downtown.
Geographically Debrecen is located in 47 31.8° N.
and 21 37.8° E.

In the last eleven years Csaky et. al in many article
presented the different experiment results in the
PASSOL laborartory. [11, [6], [71, {81, [9], [10]

In 2009, when the envelope was built up, first
investigations focuses on internal and operative
temperatures especially in summer period using
different heat storage capacity, night ventilation and
different window orientation.

Since then in many publications were discussed the
thermal comfort, heat load calculation for different
building types and methods, indoor temperature
monitoring, effect of the replacement for the heat
load, internal air and operative temperature. [2], [3],
[4], [5]. [11] Even in the year when the envelope was
established, air tightness of the laboratory was
measured with a Retrotec 3300 Blower Door
equipment.
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In this way we were able to analyze the air
thickness of the room. Measurements demonstrated
that there is relatively no air change rate between the
test
laboratory and external environment, even at a £200
PA pressure difference.

In 2009 in the laboratory we placed 81 temperature
sensors, from these 27 are air temperature sensors and
54 are surface temperature sensors.

Year by year present rotating laboratory was
developed. In 2013 a new mechanical ventilation
system using the air duct, fan and one ventilation
plenum box was developed. Different air terminal
devices can be connected to the plenum box giving
the ventilation possibility. Finally, it is also possible
to analyse the effect of different air ventilation mode
of the internal air temperature.

In 2015 in my PhD dissertation Energy Analysisis
of Building’s Summer Heat Loads 1 presented the
different calculation methods and the calculation
method validation using the PASSOL laboratory.

The article published in 2019 by Csdky, 1., and M.,
Lakatos, Heat storage effect of the operative
temperature in Passol laboratory presents the
laboratory’s operative temperature in summer period
with different heat storage. [10]
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2. Simulation of the overheating hours

using the CASAnova software

The Passol laboratory simulation mode! data.

The internal Geometry size:
Length of north and south facade: 2,6 m
Length of west and east facade: 2,6 m

Height: 2,6 m

Ground area: 6.8 m’

Building:
Limit of overheating: 26,0 °C
Internal gains: 0,0 kWh/(m’ a)

Kind of outdoor walls:
construction

light, medium, heavy

Windows:

Window area: 2,3 m2

Fraction of windows area at the facade: 34,0 %
U value glazing: 1,40 W/(m” K)

U value frame: 1,50 W/(m® K)

Volume total: 17,6 m’ ¢ value glazing: 0.70
Fraction of frame: 20,0 %
Output Climate data of the model:
Table 1: Output external air temperature in the simulation sofiware
Month | Mean temperature| Maximum temperature Minimum temperature
in °C in °C in °C
January -0.6 13.4 -16.2
February .1 15.6 -8.7
March 6.1 19.3 -4.5
April 10.6 23.7 2.7
May 15.6 30.8 0.7
June 18.9 32.6 6.6
July 20.6 31.9 9.9
August 20.6 34.3 7.6
September 16.7 253 7.2
October 10.6 272 -2.5
November 3.9 194 -9.1
December 1.1 114 -11.5
Table 2: Overheating hours in the simulation building without window
light construction medium construction heavy construction
n [h] o [1 ]2 |3 Jo J1 ]2 |3 o |t [2 3
without window
January 0 0 0 0 0 0 0 0 0 0 0 0
February 0 0 0 0 0 0 0 0 0 0 0 0
March 0 0 0 0 0 0 0 0 0 0 0 0
April 0 0 0 0 0 0 0 0. |0 0 0 0
May 0.1(03104104 /0 0 0 0 0 0 0 0
June 1.9 1251283 05 (09|14 |1.8 0 0.1 106109
July 1 15121260 0.1 103107 0 0 0 0.1
August 51531535254 |53 |51153 49 155 |55153
September 0 0 0 0 0 0 0 0 0 0 0 0
October 0 0 0 0 0 0 0 0 0 0 0 0
November 0 0 0 0 0 0 0 0 0 0 0 0
December 0 0 0 0 0 0 0 0 0 0 0 0
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As you can see above table 2 shows the overheating hours without window in the laboratory. Regardless of heat
storage capacity generally in the presented 5 hours the overheating hours are in August.

Table 3: Overheating hours in the simulation building with window orientation North

light construction medium construction heavy construction
n[h'] 0 \1 {2 |3 0 Il [z |3 0 f} |2 }3
North
January 0 0 0 0 0 ¢ 0 0 0 0 0 0
February | 0 0 0 0 0 ¢ 0 0 0 0 0 0
March 0 0 0 0 0 0 0 0 0 0 0 0
April 22 1 0.7 105 |03 0.1 0 0 0 0 0 0
May 7.7 5.1 38 |35 (63 39 127 122 163 32 1.7 114
June 122 195 8 69 | 12 9.1 73 6.1 | 11.1 | 9.1 7.7 |63
July 143 | 113 |10 |9 174 1116 |93 {79 | 195 | 122 | 8.8 | 6.9
August 124 198 88 |8 123 1103 |9 81 1126 | 104 194 |86
September | 5.3 3.6 28 |2 11 0.1 0 0 0 0 0 0
October 1.3 1 08107 |06 |03 0310310 0 0 0
November | 0 0 0 0 0 0 0 0 0 0 0 0
December | 0 0 0 0 0 0 0 0 0 0 0 0
Table 4: Overheating hours in the simulation building with window orientation South
light construction medium construction heavy construction
nfh'] o J1 2 T3 o ERERE o [r 2 |3
South
January 1.2 0.8 0.6 05 106 03 0.3 0.1 03 0.2 0 0
February 1.9 1 0.6 |03 101 0 0 0 0 0 0 0
March 3.1 2 1.5 .12 0.9 0.7 0.5 1.1 0.5 0 0
April 52 3.8 27 12 3.9 1.5 1 0.8 22 0.7 0.3 02
May 92 6.6 56 |47 |89 5.5 43 3.7 8.7 57 4 3
June 126 | 99 8.6 77 138 | 104 |75 6.5 13 9.8 8 6.5
July 143 | 11.7 1104 |94 | 192 | 133 | 104 |9 205 | 147 1109 |9
August 15 124 | 109 |10 1168 | 135 | 114 | 10.1 | 175 [134 ] 112 | 10
September | 10.1 | 7.8 6.6 57 (121 175 53 44 136 |69 |42 3
October 59 43 35 3 59 32 |23 1.9 5.7 2.7 1.8 1.5
November |23 | 1.5 1 0.7 109 0.6 0.4 0.2 03 0.1 0 0
December | 0.7 04 G.2 0.1 0.1 0 0 0 0 0 0 0
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Table 5: Overheating hours in the simulation building with window orientation West

light construction medium construction heavy construction
nfh’] 0 }1 ]2 13 0 |1 12 ]3 0 |1 \2 |3
West
January 0 0 0 0 0 0 0 0 0 0 0 0
February 0 0 0 0 0 0 0 0 0 0 0 0
March 0.8 0.5 04 02101 0 0 0 0 0 0 0
April 44 2.8 2 15122 0.8 0.5 0.4 0.7 0.2 0.1 0.1
May 98 7 5.8 48 1 9.8 6 4.5 3.7 198 5.8 4 3.1
June 13.8 | 106 | 92 82 115 115 |93 78 | 15 108 | 8.9 7.5
July 157 122 [ 107 9.7 | 203 | 146 | 112 |95 | 213 |17 12.1 | 96
August 147 | 12 105 195 1158 | 125 | 106 | 9.6 | 16 12.1 1 10.7 | 9.6
September | 7.6 55 44 35|68 3.6 127 2.1 |56 19 0.9 0.6
October 2.3 1.6 14 1.1 |15 0.8 0.7 0.6 |09 0.5 0.4 03
November | 0 0 0 0 0 0 0 0 0 0 0 0
December | O 0 0 0 0 0 0 0 0 0 0 0
Table 6: Overheating hours in the simulation building with window orientation East
light construction medium construction heavy construction
nfh'] 0 ‘1 |2 |3 R |2 ;3 0 I \2 |3
East
January 0.2 0.1 0 0 0 0 0 0 0 0 0 0
February 0.6 0 0 0 0 0 0 0 0 0 0 0
March 23 1.5 1 0.7 1.2 04 0 0 04 0 0 0
April 8 52 3.6 2.6 6.6 3 1.8 1.3 57 1.8 1 0.5
May 126 | 9.7 8 6.8 141 {94 7.1 5.7 143 192 7.1 5.8
June 148 | 123 1109 | 9.7 177 { 13.7 | 114 |99 189 1142 | 115 94
July 173 | 144 | 13 12 215 | 177 1145 | 127 1222 | 196 | 164 13.5
August 165 141 | 123 | 11.1 | 190 [ 155 |13 115 1 198 | 157 | 133 11.7
September | 102 | 8.1 6.9 55 115 |75 5.5 45 124 |7 4.5 29
October 34 24 1.7 1.5 2.5 1.5 1.3 0.9 2 1 04 03
November | 0.7 04 0.1 0.1 0 0 0 0 0 0 0 0
December | 0 0 0 0 0 0 0 0 0 0 0 0
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3. Results and discussion

In case of heavy construction of internal and external
walls the maximum mean overheating hours are in July
as table 3,4,5,6 shows. In the case of windows
orientation maximum overheating hours are shown in
the east, west, south and finally north orientation of the
window.

In table 6 we can see the yearly average overheating
hours for east orientation window, without mechanical
ventilation:

light construction 86.6
medium construction 94.2
heavy construction 95.7

Also in table 6 we can see the yearly average
overheating hours for east orientation window,
mechanical ventilation with 3 air change rate:

light construction 50
medium construction 46.5
heavy construction 44. 1

As can be seen in table 3,4,5,6 overheating hours are
helped by mechanical ventilation.

Simulation related to East orientation’s overheating
hours were made in July, August, June, May months
regardless of heat storage capacity. In the case of air
change number increase, when the external air
temperature is under then the internal air temperature,
the external airflow helps to decrease the overheating
hours.

4. Conclusions

In present paper I presented the overheating hours in
PASSOL laboratory.

According to the Hungarian Meteorological Service,
days that have a maximum air temperature over 25 °C
are called summer days. [12]

Measuring the internal air temperature in PASSOL
Iaboratory in summer days for light construction the
overheating hours are 7.2 and for medium and heavy
construction the overheating hours are 0.

By many standards and compfort papers the
acceptable maximal internal air temperature in summer
period is 26 oC. Therefore, in the simulation software I
fixed the overheating limit to 26 oC.

Along this article I presented the 720 simulation
results with different heat storage capacity, mechanical
ventilation for different air change number.
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It is also a result of the simulation, that the
mechanical ventilation helps to temper the laboratory
structure and in finally reduces the overheating hours.
We can concluded that with reducing the overheating
hours decreases the yearly cooling hours.
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