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Design and Diagnosis Case of Energy Eefficiency Diagnostic
Solution based on IoT
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Abstract This paper proposes energy management directions to discover the factors of energy loss in
homes and buildings and to find ways to improve them. We designed a diagnostic content app for
everyday life so that not only housing experts but also the general public can use the detachable
thermal imaging camera, which is a strong point of popularity and convenience. The diagnostic results
using the app were analyzed using Energy Finder, an energy efficiency diagnostic solution. The survey
was conducted on the senior center which is in the blind spots and facilities of the energy welfare area.
The target of diagnosis was energy efficiency diagnosis by selecting 30 senior centers for over 15 years
from 600 locations located in Naju City, Jeollanam-do. The overall diagnosis was good, but it is
considered that the place classified as 7th grade needs to be supplemented to improve energy

efficiency.

Key Words : Energy Efficiency, Diagnosis, Thermal Imaging Camera, Energy Efficiency Diagnostics App,
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[Fig. 11 Commercial Thermal Imaging Cameras
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{Table 1) Function definition of the app
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(Table 2) Table structure of tbl_user

ARgEE AREAF HEY HlolE 1R

D Type Null Name Memo
usr_idx unsigned int N Member 1D PK
usr_email varchar(50) N Email
usr_name varchar(20) N Name
usr_pw varchar(100) N Password
usr_level tinyint N User level 1,5, 10
usr_mobile varchar(20) N Mobile phone

X 2014 AREAF FH(usr_level) 1

12 Ut L8R, 5

Main Menu Sub Menu Sub sub Menu
Name/Address List
Search(Name or Address)
Housing . - ) ;
Energy Status Client Division(Before & After Diagnosis)
+
Guide How to Use Utilization Guide
Q&A Contact Us Contact Us
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(Table 3) Table structure of tbl_client
ID Type Null Name Memo
cli_idx unsigned int | N Client 1D PK
sw_idx unsigned int N | Social Worker 1D FK
cli_name varchar(100) N Name
cli_phone varchar(50) N Phone
cli_address varchar(255) N Address




. . Y Initial diagnosis
cli_diagdate datetime date & time
S o N | Number of items
cli_action tinyint requested
) . N | Number of action
cli_done tinyint completed items
. Y Opinion after
cli_cmt1 text diagnosis
) Y Comments after
cli_cmt2 text action
cli_memo text Other notes
cli_status tinyint Client Status 1.0
. . Initial registration
cli_regdate datetime date & time
) . Y |Last modified date
cli_moddate datetime & time
. ) Y Date & time of
cli_donedate datetime final diagnosis
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(Table 4> Table structure of tbl_images

ID Type Null Name Memo
img_idx unsigned int N Image ID PK
cli_idx unsigned int N Client 1D FK

img_type tinyint N Image Class 1,234

img_action tinyint N |Before / after action| 0, 1

img_file1 varchar(100) N Image file name

img_size1 int N Image file size

img_file2 varchar(100) N Image file name

img_size2 int N Image file size

. . Y Date & time of

img_regdate datetime registration
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[Fig. 2] Main Page of the App
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[Fig. 3] Diagnosed Client Page
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[Fig. 4] Before/After Pages of Diagnosis using Thermal
Camera
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(Table 5) Certification Level of Building Energy
Efficiency Rating

Residential Building Non-residential Building
Level Primary energy requirement | Primary energy requirement per
per unit area per year unit area per year
(kKWh/m*year) (kWh/m*year)
1+++ under 60 under 80
1++ 60 ~ 90 under 80 ~ 140 under
1+ 90 ~ 120 under 140 ~ 200 under
1 120 ~ 150 under 200 ~ 260 under
2 150 ~ 190 under 260 ~ 320 under
3 190 ~ 230 under 320 ~ 380 under
4 230 ~ 270 under 380 ~ 450 under
5 270 ~ 320 under 450 ~ 520 under
6 320 ~ 370 under 520 ~ 610 under
7 370 ~ 420 under 610 ~ 700 under
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(Table 6) Certification Level of Building Energy
Efficiency Rating

Energy Requirements and Energy Efficiency Ratings of Senior Center
no A B C D E
1 146.36 4.43 164.94 2 1+
2 159.19 443 187.30 2 1+
3 124.57 7.96 157.91 2 1+
4 181.95 4.67 213.00 3 1
5 193.36 1.69 217.34 3 1
6 144.89 452 171.81 2 1+
7 217.65 1.16 601.72 over 7 6
8 204.75 0.95 227.84 3 1
9 134.65 0.61 149.78 1 1+
10 333,51 5.51 382.02 7 4
" 194.61 0.40 21517 3 1
12 147.25 1.02 164.78 2 1+
13 182.42 2.51 207.57 3 1
14 222.61 1.40 248.72 4 1
15 306.45 0.51 338.51 6 3
16 244.24 557 283.99 5 2
17 211.65 0.31 233.67 4 1
18 17217 2.90 197.37 3 1+
19 262.86 0.37 290.15 5 2
20 193.20 1.91 217.78 3 1
21 162.77 2.31 185.39 2 1+
22 212.87 2.31 240.49 4 1
23 189.45 417 219.88 3 1
24 123.561 7.29 155.91 2 1+
25 199.78 0.64 22151 3 1
26 235.15 1.17 261.88 4 2
27 178.98 7.65 217.90 3 1
28 228.20 1.06 263.92 4 1
29 215.11 1.08 239.59 4 1
30 462.59 0.14 509.22 over 7 5

B 206.23 2.69 245.90

. Heating energy requirement per unit area per year
. Cooling energy requirement per unit area per year
: Primary energy requirement per unit area per year
. Residential energy efficiency rating

: Non-residential energy efficiency rating
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