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A Comparative Analysis on Cooling Energy of Heat Recovery Ventilator and Air Handling Unit in the Office Building
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ABSTRACT KEYW ORD
Purpose: In order to save the energy consumption of buildings, buildings have been constructed with high %§| -j:— N
performance insulation or airtightness. However, high performance insulation or air tightness has led to a poor indoor xE-| ﬂ . §7|
. . . . . . g wgl
air quality. Therefore, HRV(Heat Recovery Ventilator) has received attention to save the energy consumption and Al = =]
=
insure a good air quality. Because existing research is almost about the performance of HRV in residential buildings, 72 0j|L{X|

This study analyzed the effect of HRV on cooling energy consumption in commercial office building. Method: This

study was proceeded at commercial office building in In-cheon. In order to evaluate the energy consumption of HRV,

Heat Recovery
Heat Recovery Ventilator

this study proposed two methods: estimating energy consumption of the room installed AHU(Air Handling Unit) vy

system; estimating energy consumption of the room installed HRV system. Therefore, comparison of two methods was ~ Empirical Data
proceeded to evaluate energy performance of each method. Result: As the result of comparison between rooms installed ~ Building Energy
AHU and HRYV, the experiment showed that energy consumption of the room installed HRV system is about 22% less

than the room of AHU system. This conclusion is considered because the room installed HRV system have maintained

temperature well at set point temperature 26 C.
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Fig. 1. The whole view of POSCO Green Building
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Table 1. Outline of POSCO Green Building

; * Yonsei Univ., Songdo-dong, Yeonsu-gu,
Location Incheon, South Korea

Name of Building POSCO Green Building

Type * Office

Orientation Southeast

Construction Area [* 3,967 m'

Building Area ¢ 1,937 m’
e Office : 4242 m’
*  Apartment Housing : 1,081 m’
G Az * Modular Housing : 118 m*
° etc. : 107 m’

Table 2. Characteristic of Building

Division Details
: Vacumm THK20
WCEE Glass THKS0
* Floor : 0.15(W/m’K)
*  Roof : 0.06(W/mK)\
U-Value - wall © 0.13(W/mK)
*  Window : 1.5(W/mK)
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HRVE] ol U A 45& 718171 f18te] Figure 29 s k=A]

5) olAlE, ‘223 aPUY QT AFFAEAHN] 67 235, 2012
6) Lee, Jin—Uk, Leigh, Seung—Bok, Kim, Taeyeon, “A Case Study on Energy

Performance Measurement and Verification of an Energy Saving Office
Building.”, Journal of The Architectural Institute of Korea, Vol.31, No.2, 2015.
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Fig. 3. Plot plan of air duct (2F, 3F)
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Table 3. Performance of Heat Recovery Ventilator

q Efficiency of
Name Power Consumption (;l‘l\f/lH Ex 3
™ (mh) e e

HRV 250 500 75
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Table 4. Outline of experiments

Division 2F Lab. 3 | 3F Lab. 2
. . 2014.7.4. ~ 2014.7.20.
Experiment Period (17days)
Gross Area 81.18m’
el 08:00AM~06:00PM Full time
Operation Time : ’
e AHU System HRV System
Vetilation System (Air Handling Unit) |(Heat Recovery Ventilator)
FCU FCU

Cooling System

(Fan Coil Unit) (Fan Coil Unit)

Design Temperature 26°C 26°C
Setback Temperature . o
at Night 28°C
Supply Water o 0
Temperature of FCU 7 7
Supply Water 7C .
Temperature of AHU
Primary Supply 20°C .
Air Temperature

7) REIGH ANHE Uk dA7|E A7, FEILGH 3LA] Al 2015 —
1108%

8) Chung, Da—Eun, “A Study on the Application of Radiant Floor Cooling System
Using Capillary Tube in Residential Buildings.”, Master thesis, Yonsei University,
Korea, 2015
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