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Abstract This paper discovers the energy loss factors through the insulation diagnosis of houses or
buildings, and proposes directions for energy efficiency improvement. The energy efficiency factor of
a building consists of insulation diagnosis, thermal bridge diagnosis, window diagnosis, airtight
diagnosis, and equipment diagnosis. Among the residents and facilities in the energy welfare blind spot,
an energy efficiency diagnosis was conducted for one senior citizen building located in Naju-si,
Jeollanam-do, and energy efficiency diagnosis was conducted after insulation was installed. Energy
measurement, diagnosis and analysis were performed using the IoT-based integrated wired/wireless
energy diagnosis platform, Energy Finder. As a result of comparison, an overall energy saving rate of
16.38% was achieved. Annual heating energy consumption per unit area decreased from 333.51kWh
before construction to 277.35kWh after construction, and annual cooling energy consumption per unit
area decreased from 5.51kWh before construction to 5.22kWh after construction. The annual primary
energy consumption per unit area decreased from 464.52kWh before construction to 403.69kWh after
construction, and the annual energy cost was reduced from 3,063,307.14 won before construction to
2,641,072.49 won after construction. The additional improvement work is needed on the standards
affecting energy efficiency other than insulation.

Key Words : Insulation, Energy Efficiency, Energy Loss, Energy Efficiency Diagnosis, Energy Efficiency
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[Fig. 1] Energy Diagnostic Process
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(Table 1) Criteria for Calculating Wall Insulation
Performance Rating

SNEgY co%iﬁ;?;ion DI Thermal Transmittance Rank
2013.03 0.27 1

2010.11 0.36 2

2001.01 0.47 3

1980.12 0.58 4

1979.09 1.05 5

- over 1.06 etc.

3.1 U&= HUE 45 Bt XE
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TDR, Correction Value

0 0.5 1 1.5 2 2.5 3

Outside Wind Speed (m/sec)
(When the outdoor wind speed is 2 m/s is set to 1)

[Fig. 21 T'DR, Compensation Table according to the
Change of the Outdoor Air Flow Velocity

2 &3

G 1S Bol A 3 WA LE Tl QHT

42 Age F oA Thlete] A L ARE 5
]

T-type €AY or 2HFEAE 55 A9}
A = A mg]-” 7I“1Iﬂw YA o]AAA
A BH 2% folHE Fgt
242 5ol AT AU & 9A B2 2= 9 Ay
2 94 2¥ 2% HolEE 4 (3), 4] D)9 HHE 5
3 HEHos ¥ ABFLS AETTHI1,12,14).
(T,-T,)
U=hy, IWI 3
7,-T,)
= hI (7, 1,) @

- U FERE(W/ (oK)

-, AYE & 9A 2Y 5 59 @dgAs
(W/(urK))

- 1 s AY 2%(0)

-7, 0 A9 25%(T)
- 7, AY EA B2W 25(0)
-7, 0 AL ¥ 1Y 2%(0)

Aot ¥ A ZrAAE IY 33 Zh

( Start of Field Measurements with Thermal Imaging
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Choosing the Right Location for Measurement
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I |
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Initiate on-Site Measurement

!

Analysis of Building Envelope Insulation Performance

[Fig. 3] Thermal Imaging Measurement Process
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(Table 5) Annual Energy Consumption and Usage

(Table 2) Glass Window Analysis Result Fee
Annual Energy Annual Energy Usage
Category Before After Consumption Fee
Improvement Improvement Category (unit: I, kWh) (unit: won)
Ultraviolet Ray 1% 51% Before After Before After
Visible Light 5% 100% Heating Kerosene | 2493.22 | 2073.4 |2572999.72|2139752.31
Infrared Ray 2% 74% Cooling Electric 39298 | 372.04 | 23853.88 | 22583.11
Solar Heat Gain Coefficient 044 100 Hot Water Kerosene | 420.56 | 432.46 |434017.89 | 446301.42
Light Electric 534.36 | 534.36 | 3243565 | 3243565
= - Total 3063307.14(2641072.49
A g HE= & 30 Lok B A7 29

Zﬂ 12 OHLW 297 = AlF A 464.52kWh
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E5] oYA] AHE F2 go| Q92 of= Wit 5. A=
ol thehAet EAsh B, 9igh e} AT 13 o
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16.38%9] ol4A] A7HES ez gich & 538 78 A%E A7 99 WY 1% R

42972 382.02kWhz 7H4 AlF # 370 ©
(Table 3) Building Energy Performance Information ulo] 753 oAl &3lH oL AL T A7t oA
before and after Improvement Construction
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o

Energy Energy Primary Energy 270 ol 320 v|9te] 5552 oyA &&5Fo°l 2
Requirement per | Consumption per | Consumption per - .
Category |Unit Area per Year|Unit Area per Year|Unit Area per Year = *}"c}:% 74“9‘ '9‘]1'?_]%]_' _/l: 9»19&1‘:]' O]*t— 16.38%«] 01]]"1

Before | After | Before | After | Before | After A AES HoFEoh
Heating | 181.76 | 147.00 | 333.51 | 277.35 | 366.86 | 305.09 A7b @9 WA Wk ojux] A9 AT A
Cooli 1500 | 1506 | 551 | 522 | 1516 | 14.35 _
H :’C\’/\'/”f 30.66 | 30.66 | 56.26 | 57.85 | 61.88 | 63.63 333.51kWhelq AT& F 277.35kWh= %}AE]S& <
O ater . . . R . i
ot 2 ojc}h. Qizh ok9] WA WHl ojux] A8
Light 7.50 7.50 7.50 750 | 2062 | 20.62 A Axk el B 3 e ]
Ventlation | 4899 | 48.99 _ _ N _ T A 5.51kWhollA] Alg & 5.22kWhZ 7J_1_H L5
Total | 284.81 | 249.21 | 402.78 | 347.92 | 464.52 | 403.69 & &= Q. A7t ‘?:‘FH AF 12} AR A8 ]%"
A 464.52kWh %, A& & 403.69kWhZE ZHAE

AE U9 A7 99 WA 7 Avgy gz WSE E T W ER, AZF oUA] ARE HE2 AT
37

, 97
MEL [ 49} 77, o7t Am AujEy 92 gpe g A 3,003,307 149019004 AlE F 2,641,072.4992
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