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A Study on the Operational Strategy for Hybrid Ventilation System
in Apartment unit focused on Indoor Air Quality

o 8 & o & &" o & 3"
Lee, Yong-Jun Leigh, Seung-Bok Lee, Kyung-Hoi
Abstract

This dissertation identifies and investigates the possible control modes of hybrid ventilation system in applying
to general apartments. It evaluates range of hybrid ventilation control modes in terms of indoor air quality,
thermal comfort, and energy consumption in a living room and a kitchen of the 1000m* apartment. The
TRNSYS simulation program was used for evaluating the following four ventilation types : A ventilation mode
relying on only infiltration for supplying air, A natural ventilation mode considering with weather condition, A
hybrid ventilation (natural + mechanical ventilation) mode allowing minimum ventilation with no heat exchange,
and a hybrid ventilation mode with heat exchange. This study shows the following results. As temperature
being controlled by heating cooling equipments, there is without significant difference in thermal performance
among ventilation types. Regarding Indoor Air quality, Indoor air contamination level of the hybrid ventilation
case consistently keep the lower levels. The hybrid ventilation modes consume more energy by a 49% as
compared to the A ventilation mode relying on only infiltration for supplying air. It is caused by the
continuous ventilation for keeping good indoor air quality; the increase of energy consumption can be
attributable to the increase of the heating energy. Therefore, the heat exchange between indoor and outdoor air
is required during heating season in severe weather conditions. During the cooling seasons, Introducing natural
ventilation can achieve energy saving by 40 ~ 45%. Thus, it can be an effective strategies for energy saving.
Based on these results, a hybrid ventilation system can be suggested as an effective ventilation strategy for
archiving high level of indoor air quality, thermal comfort, and energy consumption.

Keywords : hybrid ventilation system, control mode, apartment, indoor air quality, thermal comfort,
heating & cooling energy consumption, TRNSYS simulation
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@ slolE = FHU|A|2=Ele] A

stolB = F7|A =" Ao &4 (indoor thermal
confort)¥} AW &7]4d(indoor air quality)S ZdstA &
AsHAA TR AnE HAHE F JrE 2dfr)e)
Z1AZ79 F A VIR ER AojEH e Al ~Flolt).

@ stelBE = 37| HH

RE stolBE STAIAES AUgride] fXE 9
3l AlMgk F71E FFslofwt sk, oo fste &
& H(working hours) AWl €37 Z4(thermal
conditioning) ¥ <& ;& (thermal confort)E 93 37| &

Al &3k,
@ slolB = 37] Aol 2

204

solmel= #7] Ao} Alage) BAL Aed Hawo
AU £HE Fokel el LT E Fir flow

rate)@ 7] F 3 € (air flow pattern)S A &3t Aol th,

1Y AS9l LUAtE
A X K| e
=9 & gegez 43
=9 SEY MY RCE A THA OtME
ha Mo 5 3358

Z 1 :1~155 2.6m,
165 ol 2.8m

E 2 Y HEol AMSAN 24

. S |@EEg| Y= | HE | ENY

T E (mm) | (w/m k) | (kg/m3) | (KJ/kgk) | (m2 k/w)
Z32E 200 | 1.731 | 2243 | 0.84 | 0.117
AZ=2Z32lE | 100 | 0.173 | 641 0.84 | 0.587
E 13 | 0.415 | 1249 | 1.09 | 0.031
MIHE 20 | 0.727 | 1602 | 0.84 | 0.026
CHE Y 51 | 0.043 91 0.84 | 1.173
CHE Y 70 | 0.043 91 0.84 | 1.584
ElE 200 | 0.727 | 1922 | 0.84 | 0.279
535 0 0 0 0 0.16
op =2 25 | 0.121 | 593 | 2.51 0.207
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