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Uncertainty Analysis of Test Method for Heat Recovery Ventilators

H. Han" and Youn-bok Choo
*School of Mechanical and Automotive Engineering, Kookmin University, Seoul 136-702, Korea
Graduate School, Kookmin University, Seoul 136-702, Korea

ABSTRACT : Twenty nine HRV models have been tested for last two years since the
attestation system has been started by KARSE. It is the objective of the present study to
analyze the performance test results. Uncertainty analysis has been conducted to find the
effects of measured variables on the uncertainties of test results. The uncertainty of enthalpy
is found to be affected by the uncertainty of wet bulb temperature significantly, but not by
that of dry bulb temperature for the present range of parameters. The uncertainty of
- effective enthalpy efficiency is calculated to be 6%P for the cooling condition, and 3%P for
the heating condition approximately. In order to reduce the uncertainty of the test results,
the uncertainty of wet bulb temperature should be minimized and the indoor/outdoor test
conditions should be modified so as to increase the enthalpy difference.

Key words : Uncertainty Analysis (28249 8]4]), Heat recovery ventilator (234 &
71H4), Attestation Test (UFAE)
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Table 1 Test condition of HRV by KARSE

Indoor condition Outdoor condition

Tdry(oc) Twet(oc) Tdry(oc) Twel(oc)

Cooling 27£0.5 19.5+0.3 35%0.5 24+0.3

Heating 20405  15%0.3 7+0.5 6+0.3
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Fig. 1 Effective enthalpy efficiencies of the
models tested by KARSE
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Fig. 2 Coefficients of energy of the models
tested by KARSE
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Table 2 Uncertainty analysis of eflthalpy

calculation
Ah Ahl Ah

h T, L h h(k'J/kg)

. 0.00029 0.01689 0.01689 71.70%1.21
Cooling

0.00031 0.01812 0.01812 55.45%1.00

. 0.00025 0.02975 0.02975 20.57%+0.61
Heating

0.00031 0.02010 0.02010 41.86+0.84

Table 3 Uncertainty analysis of enthalpy

efficiency
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Cooling 0.1440 0.0685 0.0618 0.1710 34.10+5.83%P
Heating 0.0207 0.0199 0.0395 0.0489 58.13£2.84%P
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Table 4 Uncertainty analysis of effective
enthalpy efficiency

Table 5 Uncertainty analysis of coefficient of

energy

An,
7e

An

e

Tin Ne Ty e

An,

7.(%)

Cooling 0.1996 0.0082 0.1998 30.72+6.14%P
Heating 0.0534 0.0029 0.0534 55.98+2.99%P
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Cooling 0.1998 0.0745 0.0618 0.0128 0.2224 2.20+0.49
Heating 0.0534 0.0287 0.0395 0.0128 0.0735 5.58+041
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Table 6 Test condition of HRV. by KEMCO

Outdoor condition

T(lry(oc) Twet(oc)

Indoor condition
Tuy(C) Twe(°C)
Cooling 24%+0.5 17£0.3 35+0.5 24%0.3

Heating 22£0.5 13.9%0.3 2'_"0.5‘ 0.444+0.3
Table 7 Comparison of effective enthalpy

efficiency uncertainties

KARSE KEMCO
Ahga—hgpy) 16.25 kI/kg 24.12 kl/kg
Cooling
Ne 6.13%P 4.07%P
Alhgs~hpa) 21.29 kl/kg 28.60 kl/kg
Heating
Ne 2.99%P 2.07%pP
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Fig 3 Comparison of test conditions between
KARSE and KEMCO
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