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ABSTRACT: Heat recovery ventilators (HRV) are developed in order to satisfy both energy
conservation and the improvement of indoor air quality as an alternative for current natural
ventilation systems and local mechanical ventilation systems in kitchens and bathrooms. How-
ever, the performance of HRV system and the consequent effect on heating and cooling energy
saving have not been sufficiently validated quantitatively in case of the application of HRVs
in real residences. In this study, field measurement and computer simulation were conducted
in both summer and winter period to assess the performance and validate energy conservation
effect of HRVs. Under the Korea weather condition, average total heat recovery efficiency was
27% in summer and 46% in winter. According to the field measurement, HRV system can
save the energy by 10% in summer and 15% in winter. Furthermore, according to the simu-
lation assessment, HRV system can save the energy by 17% in summer and 14% in winter.

Key words: Heat recovery ventilator(HRV, €2 &7]), Indoor air quality(AdW3713), Heating
energy('d®o 1 R)), Cooling energy (9ol 1 #])
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Fig. 1 Operation of air-to-air HRV.
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Fig. 3 Supply and return air volume measure—
ment.

(b) Heating energy consumption

Fig. 4 Cooling and heating energy consump-
tion measurement in field test.
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Table 1 Summary of field test buildings
A apartment | B apartment
. Mokdong, Seochodong,
Site Seoul Seoul
Complete time Jun. 2003 Oct. 2003

Use

Apartments: 4 towers,
Officetel: 1 tower

Structure

SRC

Heating source

District heating

Cooling

Package air-conditioner

HRV type

Total heat Sensible heat

Test household

3911, 401l 1011, 111l

499

Fig. 5 Schematic of HRV and duct (A apart-
ment).

OA EA

Fig. 6 Schematic of HRV and duct (B apart-
ment).

Table 2 Summary of field test HRVs

A apartment B apartment
Static pressure (mmAq) 8.8 9.6
HRV type Total heat Sensible heat
Air volume (m%h) 165 191
Control mode High/medium/low High/medium, Low/sleep
Power consump. (w) 196 (high mode) 201 (high mode)
. SA 5 5
Number of diffuser RA 3 3
Sensible 62 55
Efficiency’ (%) Latent 39 -
Total 51 3H

* Tested in laboratory by BS EN 308 std. (indoor condition: D.B. 25C, R.H. 28%, outdoor condition:

D.B. 5C)
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(a) Sensors in constant temp. and humid. chamber
(b) Temp. and humid. sensors
(c) Insulation of HRV case

Fig. 7 Heat recovery efficiency test in labora-
tory.
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Fig. 8 Heat recovery efficiency of A apart-
ment in summer.
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Fig. 12 Air change per hour of B apartment.
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Table 3 Monthly energy consumption summary

Summer Winter
(Sensible type, A apartment) (Total type, B apartment)
Jun Jul Aug Jan Feb
HRV on (kwh) 464 696 905 1565 1448
Field test result | HRV off (kwh) 516 788 998 1896 1663
Energy saving (%) 10 12 9 17 13
HRV on (kwh) 528 793 929 1799 1746
Simulation result| HRV off (kwh) 618 824 1016 2102 2049
Energy saving (%) 15 4 3 14 12
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Fig. 15 Simulation result of monthly energy
consumption between HRV 24h on and
off cases (A apartment, Total heat re-
covery type).
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Fig. 16 Simulation result of monthly energy
consumption between HRV 24h on and
off cases (B apartment, Sensible heat
recovery type).
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