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SUMMARY

I. Title : Development of Evaluation Model and Standardized process for

improved performance of Building

II. Outline of Study on the Development

This study considers a development of evaluation model for building energy
performance and standard for improvement performance process. A purpose
of this study is an Improvement and a standardization of currently being used
evaluation simulator for building energy performance and Improvement
Performance Process. Currently, building industry accounts for about 20% of
domestic energy consumption and being on the increase. The ratio of
consumption for building energy is rising as Korean industrial structure is
changing advanced country, and it is being on the increase interest for
building energy in Korea. The purpose of this study is a development of
standard evaluation model for building energy performance and standard for
improvement performance process of coping with new and existing building in
the field as development of element technology related guide line for
evaluation performance of building energy and evaluation simulator.

II. Contents and Conclusion of study on the Development

This study suggests standard of retrofit process through domestic and
foreign case study and actual survey of case building to get evaluation
performance for existing building energy and improvement performance
process and arrives elements of improvement performance for equipments in
domestic and building energy. In addition, to verify process of suggesting
retrofit priority and making a list of retrofit selects six cases of existing
building. To suggest of evaluation performance for existing building energy
and standard retrofit process analyses seasonal efficiency ratio and weather
data. And as actual survey in six cases of existing building, applicability in
the field of retrofit process examines through seasonal efficiency ratio and
decision model. It suggests evaluation performance for existing building energy
and standard of retrofit process after examination of applicability in the field.
To development of standard evaluation model for quantitative assessment of
building energy consumption makes an assessment of building energy
consumption, conceptualization of energy performance coefficient and Korean



indicator. Then, these verify after completing standard assessment method.
Whereafter defining standard evaluation model concerning character of building
structures and seasonal energy, developing simulator for calculation of heating
and cooling load and energy consumption based in standard evaluation model.
To verify simulator compares detaill model of building types, actual survey
and simulator, then developing standard equipments model concerning
performance curve of Korean equipments. Assessment load for simulator also
verifies further details of envelopes, heat bridge, air permeability and lighting.
For application simulator concerning Korean equipments data and suggestion
of decision develop database of hot water, heating, cooling, air conditioning
and renewable energy system in study period. Using the database develop
standard data model and performance curve of each equipments.

IV. The Final Results and Applications of study.

Result of this study develops evaluation performance process concerning
operation of existing building. In verification process of applicability in the
field for case buildings, reducing errors between actual energy consumption
and assessment of simulator concerning performance curve, prior year weather
data and the use of equipments. On the basis of applicability in the field for
six cases buildings, evaluation performance process for existing building
energy, Including retrofit, suggests and is registered in IBS KOREA. The
simulator was done to resister and verifies assessment of energy consumption
and load. Expert workshop i1s held to increase utilization of simulator and
verifies validity with related organization. Standard model of each equipment
data applied in Korea i1s developed by investing database of equipments.
Performance curve develops according to partial load of each equipment
manufacture. Database of each equipment manufacture is comprised of
performance, costs, cost of maintenance seems to be applied in various fields.

V. Achievement of Purpose and Effect on study.

This study suggests standard of retrofit process for existing building
energy. Through this, simulator reduces errors with energy consumption of
existing building. At result, the process of evaluation performance for building
energy using only load and demand extends evaluation performance of
building energy concerning economy analysis. this 1is looking forward to
calculating reliable result concerning energy consumption than existing process
of evaluation performance for building energy is not considered the field.
Quantitative result of simulator i1s applied database of Korean equipment
contributes to reliable improvement. Saving energy through retrofit is looking
forward to reducing CO2 emissions.



VI. Applicable Planning of Study Results.

Result of this study develops retrofit process of evaluation performance for
building energy on the basis of energy consumption and simulator to be
possible evaluation performance for building energy and develops database of
Korean equipment. The result applies as below :

- Improvement performance through investment and development database of

Korean equipment.

- Evaluation performance of existing building energy for energy policy of

Korean like Building Energy Efficiency Rating System.

- Providing retrofit priority of equipments through comparing rating of energy
consumption on ESCO and Energy diagnosis.
- Calculating ratio of energy consumption component for existing building

using simulator.
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a Energy usse for heasting, cooling, ventilation, domestic hot water or lighting
b Delivered emnergy is the totsl energy. expressed per energy camier {gas, oil, slectricity etc )

[CEM/TR 15815, Figure 2]
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<3 2.27> Assigning pump power to HVAC systems

Does not always include Does not include
heating provision and may integral provision of
be used with separate |entilation and may be used
Code System name ; ) i )
heating system (including with separate
room heaters which may be (cooled)
within terminals) ventilation system
A All-air systems
Al Single duct system
(including multi-zone)
A2 Dual duct system
A3 Single duct, Terminal reheat
Constant Volume (with separate
A4 ] \%
heating)
Variable Air Volume
A5 ) , vV
(with separate heating)
B Water-based systems
B1 Fan coil system, 2—pipe \ \Y
B2 Fan coil system, 3—pipe \%
B3 Fan coil system, 4-pipe vV
Induction system, 2-pipe non change
B4 Y pIp g v
over
B5 |Induction system, 2-pipe change over
B6 Induction system, 3-pipe
B7 Induction system, 4-pipe
Two—-pipe radiant cooling panels
B8 (including chilled ceilings and passive \Y \Y4
chilled beams)
Four-pipe radiant cooling panels
B9 (including chilled ceilings \Y
and passive chilled beams)
Embedded cooling system
B10 N v
(floors, walls or ceilings)
B11 Active beam ceiling system \Y \Y4
B12 Heat pump loop system V
Packaged Air Conditioning Units
Room units
C1 _ _ , _ \% V
(including single duct units)
C2 Direct expansion single split system \%
Direct expansion multi split system
C3 (including variable refrigerant flow vV vV
systems)
® @t Huy
o fFH AL MY 52U UddE FolA FAREH, S Hdds A S mepsit &
& k. WE@EE HVAC Alz=d Aol s 59 Ao v & o ged d4e At
Atk ol E 59, HES U= EeelA| Rk 59 REdE £ O Al AL 3 S
2Estal e dE 9, O dUA| A Y BE FAE 2T AMEE T2
ATt G2 v FA AES A AE ALte] vhed AW AlEGolA B FAALEE
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g 385 E 5 #ol nAEY] At YR ®
< HVAC Alz=®leo] Asx] &¢x vg] 4% €875 (SCOP, SEER)S A}-&-3}F
o A&Ee] 7+ FH(E)el= HVAC Al 2=glo] ]
of

DEVELOPMENT PROCESS

Simplified energy flow model.
Includes all the prEMN15243
mechanisms

Initial estimates of values for
mechanisms

First estimates of SCoP,
SEER and AuxE Empirical annual
consumption benchmarks

- - System-specific estimates:

C‘t_l'bramd generic values of a).Simulation results: 11 system types.
SCoP, SEER and AuxE sevaral buildings

B). Simulation results (different model): 7

system types, 1 building

c). Measured data: 8 system types, 20

bBuildings

System specific values for
SCoP, SEER and AuxE for
eaach system type. Adjustments for realism

1.4dd duct and AHU leakage

2 Reduce chiller EERs and boiler

afficiencies

3.lncrease specific fan powers

4 Add allowances for latent loads
Realistic default values for 5 Reduce control effectiveness.,
SCoP, SEER and auxiliary

energy for each system type.

User inputs actual system
characteristics:
Chiller EER. specifie fan power, duct
lzakage. atc...

Building-specific values for
SCoP, SEER and auxiliary
energy for each system type.
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W AlEHolA AL 71
ISO 13790 Monthly ¥, ISO 13790 Hourly ¥, EnergyPlus, ESP_r& o] &3lo] A A WS u}
RS\ = AR =

€ A

o %] 47FA AlEH Ol ANt A U A X AFE ZFH(kWh/m'.annum) 9] 55 (A+, A, B+,
B, C+, C, D+, D, E+, E)& &4 staL, 47k ALl 7] o] 257 ’\}E:L e A 9
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Annual heating energy requirements (KWh/m= per annum).

Case 1D Description Monthly 13790 Hourly 13790 EnergyPlus ESP-r
1 Base case (Amsterdam — 19°C set-point) 61.1 56.1 50.3 46.3
2 Climate Aberdeen 737 66.5 538.2 53.8
3 Climate Athens 14.0 12.0 3.2 4.6
4 Internal gains averaged hourly (7 days/week) 61.1 48.0 47.0 44.9
5 Int. gains averaged hourly (weekdays/weekends) 6l.1 49.2 47.9 45.8
6 High internal gains 50.7 44.0 35.1 i )
7 Low internal gains 76.6 74.7 TICT 67.0
8 Glazing area: double 77.9 70.8 63.9 56.5
9 Glazing area: half 53.2 49.8 44.9 42.8

10 Construction: ultra-lightweight (C,, = 56.9 kJ m7K) 68.3 63.3 57.1 55.4
11 Construction: heavyweight (C,, = 231.6 kJ/m K) 47.2 46.7 47.4 45.4

12 Construction: heavyweight, no insulation 138.0 125.0 141.8 142.0
13 Ventilation daily schedule 61.1 52.9 48.5 46.8
14 Ventilation weekday/weekends schedule 6l.1 53.2 48.7 47.0

15 High ventilation rates (1.5 ac/h) 113.4 1115 106.5 99.7
16 Low ventilation rates (0.3 ac/h) 35.3 29.8 23.8 23.9
17 Rotate 207 anti-clockwise 63.9 58.7 55.1 53.0

18 Rotate 180" anti-clockwise 60.8 56.1 50.6 48.8
19 Set-point @ 21°C 79.5 73.0 67.1 64.6

20 Set-point @ 17°C 453 42.5 358 34.5

21 Intermitient heating 7-7.00 h 18.2 9.2 28.1 24.3

22 Intermittent heating 0-10.00 h 18.2 299 38.0 35.6

23 Intermittent heating (different periods @ 19°C) 9.1 7.3 27.5 22.6

[28 2.12] WS WE ZF A4 71H e JdHbEE ek

(&3] © Georgios Kokogiannakis %/, Comparison of the simplified methods of the ISO 13790 standard and detailed modelling
programs In a regulatory context, Journal of Building Performance Simulation, Vol. 1, No. 4, 2008, pp.209 - 219)

o “F$913 9] 237 caseF, 671 case(case ID : 3,7, 9, 11, 16, 19+ EF7} Al H& 7HA &
EA A AlLfetar, YA 177 case® A0 @ E ),

Annual space heating energy requirements
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2 ] e 9 B
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e [ = B
] s 1 =3
20 = o - B -
= = H B
i b i 4 B
5 8 10 12 13
Case ID
| =@ Monthly 13790 o Hourdy 13790 B ESP-r EnergyPlus |

(29 213] gF-shF wlael A Al 719 & A2 & e s B9 450D 17134°])

(&3] . Georgios Kokogiannakis <], Comparison of the simplified methods of the 1SO 13790 standard and detailed modelling
programs In a regulatory context, Journal of Building Performance Simulation, Vol. 1, No. 4, 2008, pp.209 - 219)
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Annual space heating energy requirements
160.0

140.0

120.0

10:0.0

8

80.0 1

KWhim “annum

8 &

£
-]

1o 2 Case ID =1

| & Monthly 13790 & Hourly 13790 @ ESP-r @ EnergyPlus |

(29 2.14] Gt valelA AL 71 4 A= b8 5355 B 450D 1472349])

(&3] . Georgios Kokogiannakis £/, Comparison of the simplified methods of the 1SO 13790 standard and detailed modelling
programs in a regulatory context, Journal of Building Performance Simulation, Vol. 1, No. 4, 2008 pp.209 - 219)

Annual cooling energy requirements (kKWh/m™ per annum).

Case ID  Description Monthly 13790  Hourly 13790 EnergyPlus  ESP-r
| Base case (Amsterdam — 24°C set-point) 4318 32.0 225 24.1
2 Climate Aberdeen 343 18.6 9.3 10.6
3 Climate Athens 1163 106.1 8.2 100.2
4 Internal gains averaged hourly (7 days/week) 43.8 235 18.6 20.0
5 Internal gains averaged hourly (weekdays/weekends) 438 24.6 19.2 20.6
8 High internal gains a4 52.1 0.0 41,4
7 Low internal gains 235 16.4 9.7 10,9
8 Glazing area: double 753 58.8 42.0 40.7
9 Glazing area: half 29.0 19.9 13.0 14.0

10 Construction: ultra-lightweight (C,, = 56.9 kJ/ m“K} 439 3.8 22.1 24.0

11 Construction: heavyweight (Cy, = 231.56 kJ/m™~ K) 270 209 20.5 221

12 Construction: heavyweight, no insulation 2713 15.8 12.9 13.9

13 Ventilution daily schedule 438 0.0 22.4 24.1

14 Ventilation weekday/'weekends schedule 43.8 29.9 26.2 238

15 High ventilation rates (1.5 ac/h) 3535 225 13.3 14.8

16 Low ventilation rates (0.3 ac/h) 512 41.6 2.0 137

17 Rotate 907 anticlockwise 42.5 29.9 22.0 236

18 Rotate 180° anti<lockwise 454 32,0 22.5 24.3

19 Set-point (@ 26°C 378 24.2 143 15.9

20 Set-point (@ 22°C s14 41.4 322 4.2

21 Intermittent cooling 7-17.00 h 313 28.3 0.7 217

2 Intermittent cooling 0—-10000 h 313 6.1 9.1 9.4

23 Intermittent cooling (different periods (@ 24°C) 313 17.1 19.7 184

Base case (Athens —24°C set-point) 1163 106.1 98.2 100.2

24 Internal gains averaged hourly (7 days/week) 1163 97.4 94.6 96.1

25 Internal gains averaged hourly (weekdays/weekends) 116.3 98.2 94.9 96.4

26 High internal gains 148.1 137.6 129.5 132.3

27 Low mternal gains 823 76.3 70.3 7.7

28 Gliwzing area: double 184.7 167.5 1559 164.1

29 Glazing area: half 828 75.2 69.6 T0.5

30 Construction: ultra-lightweight (Cy, = 56.9 kJjm 2K 117.1 107.5 100.4 102.6

31 Construetion: heavyweight (Cy, = 231.56 kJ; m'K} 103.1 936 9719 99.5

iz Construction: heavyweight, no insulation 128.5 107.3 120.9 123.2

33 Ventilation daily schedule 1163 105.5 99.8 101.6

34 Ventilation weekday 'weekends schedule 1163 104.9 101.6 100.8

as High ventilation rates (1.5 ac/h) 1126 101.3 94.0) 95.4

36 Low ventilation rates (0.3 ac'h) 120.7 112.3 106.1 108.1

37 Rotate 90° anticlockwise 117.6 104.4 101.2 102.5

EL Rotate 1807 anti-clockwise 1188 104.0 96.4 QE.4

39 Set-point (@ 26°C 999 592 79.6 1.5

40 Set-point @ 22°C 13337 125.6 119.1 121.2

41 Intermittent cooling 7-17.00 h 99.0 80.4 84.0 84.3

42 Intermittent cooling 0—10.00 h 99.0 331 601 59.3

43 Intermittent cooling (different periods @ 24°C) Qu.0 50.2 80.4 73.5

(29 215] Wl whe ZF ALl 7] W Fahk
(&3] : Georgios Kokogiannakis 2/, Comparison of the simplified methods of the ISO 13790 standard and detailed modelling
programs In a regulatory context, Journal of Building Performance Simulation, Vol. 1, No. 4, 2008, pp.209 - 219)
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o ¢ 2] 437} cases, 67l case(case ID : 11, 21, 30, 34, 37, 41)= =57} A5 3 7HA
2 B A eta, YA 3771 case® wAo] &) ID 21, 22, 23, 41, 42, 43
5)

Annual space cooling energy requirements
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B B+ g
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400 | - = 8 -da Al
A+ A = Y
200 - A e s 2 .
. R o e 25
D.U 2 : - o - e o 5 et - = :
4 5 6 28 42 43
Case ID
[ = Monthly 13790 O Hourdy 13790 @ ESP-r EnergyPlus

[ 2.16] Watad Hael A Azt 7IW 4 A2 b8 o5 B 45

(&3 : Georgios Kokogiannakis </, Comparison of the simplified methods of the 1SO 13790 standard and detailed modelling
programs in a regulatory context, Journal of Building Performance Simulation, Vol. 1, No. 4, 2008, pp.209 - 219)
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2 AL U A R kWh/(m?a)]

0
8
B
4
2
0
afl ol ol ofl afl oAl 0 ol afl ofll afl ofll
— (o] op] = Tyl o] P [2a] L= o -— (]
AUUUHA @PE R 22 EkWh/ m?]
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-
o Qo 9o 9 9O 90 O o 9 o O 9 O o o o g Qo 2 Q9 9 o9
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— = T v ™ v v v v v o & N 0NN
(2% 2.18] #j&Z o] 0.3m¥ wf o= 8] FHECO2)
<E 228> wj#Zo] 03mY W olyA FEE o] AH F(ECO2)
cht g Fe za &)
A
ol LA X| ofl LA x| off LA X| of| LA X| of| LA X|
ol LA X|
31.6 28.8 7.8 26.4 0.0 94.6
27
2ol LA K|
84.1 655.9 22.8 26.4 16.8 806.1
s
1XHol| LA %]
109.9 1,736.1 44.2 72.7 46.2 2,009.1
-1
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28 HHE WA FE kWh/(m?a)]
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i o =L =g 27|
A
Ol LA %] Ol| LA %] ol| LA %] Oi| L4 K| Ol L4 %]
of| L4 K|
31.6 28.8 7.8 26.4 0.0 94.6
27
2Xtoll L4 K|
N 84.6 655.9 23.6 26.4 16.8 807.3
~Qa
1ol A x|
110.3 1,736.1 45.1 72.7 46.2 2,010.4
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8 S HE A 7 kWh/(ma))
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7o fi
°c8888g88e888888838e8g8888888
U N N MO REERR TR E2FANEGI N
(229 2.20] Wj&Z o] 3med wl oY= 2H] H(ECO2)
<3 230> wWi@Zeo] 30mY w A = ouyA u EHECO2)
ha L uf =1 =9 ]
A
off 4 x| off LA x| ofl LA %| off A x| off L4 x|
off A x|
31.6 28.8 7.8 26.4 0.0 94.6
et
oxtol L X|
R 88.6 655.9 317 26.4 16.8 819.4
AR
1xbof| LA X|
N 114.8 1,736.1 54.0 727 46.2 2,023.8
8k
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(&9 kWh/m'y)
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Fob & r &y A gk £ otk == gk
BESS 4227 34.55 BESS 431 37.44
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o
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50% (11.359 m)

122718 m

R

B ME

F2 10217 W/mK

= o
=3
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@ ISO 13790 71w+ =

<3t 2.34> BESS, EnergyPlus® A& #°]4 Input Data(J A ¢ L&

, EnergyPlus 53} ¥
eb BESS, EnergyPlus 2299 7HAa_ A4

=)

ieA)

A

ikl

BESS EnergyPlus Hl
Occupancy_Density (people/m?)
=003 &
Metabolic_Activity_ Metabolic
o| ol wAzk
rate per person(W/person) Hol7t = 0,02 BESSe| 2l
=120 & H Wh/m? - d B EHA|
_ kWh/m? )
ol | 0.03 kWh/m
2 g
(Standard Metabolic_Factor )
olx ek
_1) =090 AY 2 EnergyPluse| 4 <
0.02 kWh/m?* - d o|2 &2
, ) ) kWh/m? _
Metabolic_clothing_winter A1lgr Atolgt.
=10 AdHd
Metabolic_clothing_summer =
05 4%
Occupancy_Density EnergyPluse| 4<%
(people/m?)=0.05 #H A 0.03 kWh/m? - d 0|22
Metabolic_Activity_ Metabolic Zagr AR,
2 " rate per person(W/person)
, ol =120 AH Z 1t = 0.03| Metabolic_Factor ,clothing
30 Wh/m _
(30 KWhim? - o ghod 2t kWh/m? 2 12 dx[AZE o,
m
lbs| 54.47 Metabolic_Factor 2 g Qlx| whdafo| H 50|
(Case_1) kWh/m =10 A4 Olx| grdak NSLE A &2
57.57 O x| x| &= HWe=z ECH
Metabolic_clothing_winter kWh/m?
=10 AMdH™ Alghe] 2l Ao =z
¢lstod BESS ¢l A
Metabolic_clothing_summer grdzrnt K|
=1.04MH
Occupancy_Density
(people/m?)= 0.03 A& EnergyPlusel &<
Metabolic_Activity_ Metabolic 0.02 Wh/m? - d 0|22
rate per person(W/person) |Z 24t = 0.03 Zalgt Aol
=200 AH kWh/m?
ol | = *L*E metabolic rate per perosn
(Case_2) Metabolic_Factor = 0.9 A& | olx wHZF |(W/person)el 22 20022
40.27 A =HMs 49
Metabolic_clothing_winter kWh/m? 2 agk2 0.02 kWh /m? - d
=10 AdHd 2 standard1°| e
Aol 7t el s.
Metabolic_clothing_summer =
05 AH
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. Q1A el S T 8912 A o o] Ay gk Aolrt
Lo A AR A A s At g e
@ BESS, EnergyPlus @4¥9 a4 AW & AS17]_FHA9)
<} 2.35> BESS, EnergyPlus® Al&d °]A Input Data(7] 7] &zt A 9)
BESS EnergyPlus H| D
BESSe| QI grdzf
_ _ Wh/m? B ShA |
Office Equipment
. Atz = 0.04 0.042 kWh/m?
7|7| Gain = 4 ] -
) kWh/m? - d EnergyPlus2 7c4,T
(=HHA 2) W/m _
2 "W 717 24E2H0.04 kWh/m? - d 0|22
(Standard_1) Radiant fraction =

02 M3

66.26 kWh/m?

x|
(=

A3t of
QYR 77| gL oA

10 KWh/m? - d A}O| ZH4 ]

g

Radiant fraction 1.02 2

HAA
" 7171 loffice Equipment 77| won dHR
Hiod 2f , Aozt = 0.04
7171 Wh/m? ==9° Gain = 4 , 717] gdzke| xfo|&=
76.26 kWh/m - d
(= A <) : W/m? NS,
kwh/m? | i g ga oo ugd
(Case_1) Radiant fraction = ghod 2k 7| AA|
66.26 kWh/m? , )
1.0 Mg Radiant fraction 2l
Hsl= 77|22k =2
A S O|x[X| 23,
Office Equipment
—P Amgt - 005 |
717] Gain = 5 2 W 7|7] dhd kol A
(=2 2l) Wim? 2 KWhym? - d 6.57 kKWh/m?
< T U e Ew o) gy T
(Case_2) Radiant fraction = Ao Ay,
82.83 kWh/m?
02 MH
1. EnergyPlus® 7% 11A] ~12A17bA], 18A] ~ 1941 74A] 71718 d & 0o 2 A =& &
st A A TH E] AIZE 71718 E A &S
L. BESSeF 93t 7]7] &=k vl A] sk 259 7] o 2 AR 50AIZF Zolur] Wl
of ¥ Hat 7]7] W= 2ol Ay
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©@ BESS, EnergyPlus 2 *}% ¢

A

<% 2.36> BESS, EnergyPlus?]

o
=

HAS5171_x29)

Al B # o)A Input Data(Z 4 2)

BESS EnergyPlus H|
Targerilluminance = 500 lux AH
Default display lighting density AFR AL AFEA|ZF A ~184A]
- 2 MK
9w 23 Y Bz ONED
Lighting _ Lighting energy
= -9 Wm? AN =4 BESS®et =&, U, =ftelm
(Standard Luminaire type dhod 2k =0|E A
) = Surface mount. 49.08 o "R o gage
Rad|a_ntof7rgctlon kWh/m? EnergyPlus, BESS = 28§ 0|44
visible fraction Atole.
= 0.18
2¥e Targerilluminance = 500 lux A& Default display lighting density
= Default display lighting density =6 Wm? A =
o7z | ® BE - Bwim B2 #EE U HR | gege Haix
=T <= Lighting _ Lighting energy =
_— 500 IX |Z=Hurdat =9 Wm? AH =y %3
© N E~LeE =Tl 98.50 Luminaire type Hiod 2f Lighting _ General Lighting
ase
- S 9 Wm? | KWh/m? = Surface mount. 49.08 H IS A|
ZFoi i = 0| Radlintol;rgctlon kWh/m? Default display lighting
08 m visible fraction densityar2 &S OIx|A|
= 0.18 ARz mEH
Targerilluminance = 500 lux A&H
Default display lighting density
=6 Wm? ¥4 == I o
Lighting _ Lighting eneray o Lighting _ Lighting energy = 6
2 k=3
=3 =6 Wim? #% sroizt Wim? A =
(Case_2) Luminaire type 09,30 o ga o7 dgge
= Surface mount. ", | BESSet HIxE % =5
Radiant fraction kWh/m
=072
visible fraction = 0.18

1. Energy Plus #9_Surface mount(ZF5oly 9H = =23 4o

212 0] o]

Radiant fraction, visible fraction #t¢| default & %

A7) Wil F-ate G A
. Energy Plusv+ =% 2Al&& WHT w\orq /\}Pr A FGA ] wet 2 dS s)
7] wiitol BESS®F 2 ZHEUEE I sAS Al 2 HEEFS =4 e Ao

Stk ek,

@ BESS, EnergyPlus 2.2 ¢

A

_QAAE s

<3¥ 237> BESS, EnergyPlus®] AlEd o] Input Data(Z7]d ol 2 F35)

BESS EnergyPlus
5 F st5 S — = -2 ol ==
S| Ak MSA 30 W EZ7|AF ool & J:_%EH%ON HXlets AM2(86H 0557.|5DOE Zi,J).txt.KFEO
oAzt Al 0| & 3+04 Energy Plus Weather Statistics and Conversions=
ol weather tableol| A 422k AL - ‘
0| Z5t0{ MM=T Energy Plus M& 7|&tH0lE M &
o A FEFEE= 3.15 WmK F@FE= 3.15 WmK
jl = G - value = 0.7 G - value = 0.7
- XM= 1622 m? A= 11359 m?
1. BESSOl A FHA 4H A Frame WA S & ste] AA FHAL dAHA L] 70%49 11
#3t7] Wil EnergyPlusel g3t AXA717] gla) & @2 23
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BESS, EnergyPlus 2 =} ¢

o ANAS

<X 2.38> BESS, EnergyPlus®] Al Edo]lA Input Data(IAHH 5 =3)

FelE

=
S

o
o

o

ALz S

(Standard_1)

=07

o

Fod M

a5

]
[}

e =]
oo
e M0
o, o

N

(Case_.

EnergyPlus H| 1
ZH A= 11359 m? Frame = M & ¢t
Template = Double glazing, absorptive, no shading
Glazing type = Double Grey 6mm/6mm Air
o P Y BESS®|
Glazing type_outmost pane

= Generic GREY 6mm
Glazing type_window gas

4y7 Yrsse

54320 kwWh oo

=E=hy EnergyPluse| &< 244.33 kWh
= Air 6mm _ . =
g 88 2 Zogh Aolgh
Glazing type_Innermost pane oAb Al
= Generic CLEAR 6mm = ; - -
244.33 kWh AtolLtE ol RE=
Calculated Values

Calculated Values_Total solar transmisson (SHGC) = 0.468

Calculated Values_Direct solar transmisson = 0.354
Calculated Values_Light transmission = 0.381
Calculated Values_U-value
= 3.157

& 2|8 Grey Mol 2
sozM AAL HE9|

Aozt et mheh

i
il
oo

Template = Double glazing, absorptive, no shading

0t

ne
)

G - value

.22 m

M= 11359 m?, Frame = M & ot&
Glazing type = Double Clear 6mm/6mm Air &
Glazing type_outmost pane
= Generic CLEAR 6mm #1&

Glazing type_window gas

BESSS| g 2AAtE
543.20 kWh o™
EnergyPluse| &< 449.12 kWh

f=¥-3%
=

o

O

ok o

e = 0=
o

ne
=
w

= n

(Case_

6.
W/m*K 1
G - value =

0.81 #4

S

tod &

0:

n
o

.22 m?

= Air 6mm g 2 A0[(94.08 kWh) & ZE0{&.
st Glazing type_Innermost pane s 83t
= = Generic CLEAR 6mm 1% AL S | Clear 722 HEsIg 29
Calculated Values 449.12 SHGCel %t2 BESSeh H|xst
Calculated Values_Total solar transmisson (SHGC) = 0.693 kWh wez WZHE.
iRz
Calculated Values_Direct solar transmisson = 0.604 2 O|ERE2E ALSH22H A
Calculated Values_Light transmission F 5ol xto|7} Actm EEH
= 0781 #Z&
Calculated Values_U-value
= 3.157
o Hyd AAEES
F#HH= 11.359 m?, Frame = H& ctat BESSS! 5
. 54320 kWholo{ EnergyPlus®l
Template = single glazing, clear, _
42 620.72 kWh 2 %t0](77.52
no shading
kWh)
Glazing type = Single Clear 6mm # A <z
Glazing type_outmost pane oz = =E
= Generic CLEAR 6mm 2 T ] _
&g 88 |HE Clear 722 X35
Calculated Values
_ AL F S @2 SHGCe #2 0812 ¥4
Calculated Values_Total solar transmisson (SHGC) = 0.810 e e
4 24 620.72 CHE S AISE22M
- ) KWh EnergyPluse| YAHE Szt
Calculated Values_Direct solar transmisson = 0.775 #Z& 2812t
Calculated Values_Light transmission =0
=0881 M4
BESSe| G-value,
Calculated Values_U-value .
dyuRES FBHe=
=6.121 Hd
U X|Al7{ofF ECb mhEh
M= 11359 m? Frame = M & ot&
Template = single glazing, clear,
no shading
Glazing type olm BESSe| E o AAES2
= Single Clear 6mm & ﬂzoé 628.56 kWholo{ EnergyPlus®l
o 42 62072 KWh 2
AL &
Glazing type_outmost pane
9 e P 620.72 N
= Generic CLEAR 6mm Wh Atol(7.84 kWh)
Calculated Values

2 BESS 2t EnergyPlus7{ 2l

Calculated Values_Total solar transmisson (SHGC) = 0.810

Calculated Values_Direct solar transmisson = 0.775

Calculated Values_Light transmission = 0.881
Calculated Values_U-value = 6.121

x| g
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1. EnergyPlus®] 4% Grey® #2385 Al8goz2 U5 zo] A,

L. Clear 82 48395 29 SHGC 32 0468 oA 069302 WA, o]F &2 & ALE
gozH AAFHE Ho 1%‘%.
. &% Clearfrd & 2 839S 49 SHGC #S 0818 WA, S Algdoan g
F& 61212 W7 BESSS} Oé F& YAA Ak ghopa g
2. BESS, EnergyPlus 8 dloly dX|. Ay 8H %= xfo] ¥HA SHGC, E#7&, d
AL ouA] Agage 7HEE a42 A
BESS, EnergyPlus %3} o€l v
=1, ISO 13790 719+ 4] 5(BESS)¥ EnergyPlus W %3} g v
<3 2.39> BESS, EnergyPlus W33} v
— = [ 8 [ 4] =
200 BESS 63.62 | 95.45 | 80.60 | 106.44
| EP 89.37 |106.09 | 104.94 | 114.02
el BESS-EP |-25.74|-10.63|-24.33| -7.57
(BESS-EP)
SR = - = -40% | -11% | -30% | ~7%
= = /BESSX100
<BESS, EnergyPlus W43} 3>

O

sl WA= EnergyPlusoll A @@ke] BF ol Hla] AA 24, Fd
EnergyPlusEtt & BESS oA+ ©S ¢ A #HA7E A ZAFo R wFakol A
EnergyPlus¢t BESS ¢ 227} AR (40%). W& H oA = 5 el nls) =t
ALSAFLALS] gFo] 5o & BESS ¢ EnergyPlus® @447} 7% = W& 02 Alg .
(A9 Feko] A& B3 (7%) 53 (11%)°A BESS®t EnergyPlus W31 9 S|
< Ao YErd)

L. ISO 13790 7149t =-u] &3 EnergyPlus W% 53} 3t vl

<X 240> BESS, EnergyPlus W43} 1]l

- =t = A =

—_. BESS 39.24 | 30.97 | 4153 | 22.47

e ] EP 40.71 | 39.41 | 42.79 | 31.51

as BESS-EP | -146 | -8.43 | -1.25 | -9.03

" (BESS-EP)/

i< 4% | -27% | -3% | -40%
BESSx100

<BESS, EnergyPlus e —‘?*3
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Q)

e

- EnergyPlus- A2 &, 57123815, A
sk A ks e ske] Az

- BESS & A2 dAte} gibdrrgre] A&k 4 ito 2 bl JALeF gho] X = Ak,

- EnergyPlus & &3 W& FAAAL, E3hF5e o3l &7] SollA] A

1

ARkAbel] o3k AAFS 5& FHH LR At

i

=
. BESS ¢t ECO2 9] Hlaol M sdd Algdold $4S 75317
4, H&H 7)ol H, &gt 1

’

_I

Q
[¢)
© ARt 7hsd S BAe] ffs) 54 AlEdold &< EnergyPlusE 7|
o

r
BN o

M

At 718l A G-value®] =Wl Aol F-ab= 7171 A Al =gl A Ala 229

() Y 4 77IA 28 v A v

@

O

SCOP®¢] SSEER 7Hd B Ak= W

Azl AFREE AUA7]71e] Ao oteflel 22 AE9 £A4d TS we=n

- HjAZ o] H= 7

- 54% AR

- AqUATHE ATFHTE, W, 99, 3], 2 F)

SCOP¢ SSEERT= 54 A, 54&EE dAAste] =&5He= AsAgol™, AAAd=8A4 &
d71719 A ATt ApololA L IiE S F53 1 ZolE WA= 89ds A =
2 U Alde wel Wekes 7Sk A5 AL ARE B o 9

2 AF A= AA (Seasonal,”11H 3 System(ZE)S 7|Fo2 MEGHES s o=

ASA ERe rH715olA dutstd Zlojw, ol Aol A dol2 HolE 7t o= @A 9
MNANA T=st=A AAst= H 27k & Aol

Al 2 (Seasonal) 8918 Whd st WAlE wo] A A AFH FiEFGEES L7 2,
EAA G 7% o 7t E w9 3te] BSE(Boiler Seasonal Efficiency), SEER(Seasonal
Energy Efficiency Ratio for cooling)® &7 ¥t}

oltl = 7hs& 30%E A-sste Hl&o] 81%°]il, 7hs& 100%= 2
Ao 71ta &S ALtstE WA ol

rir

o

o
rlr

F= W&ol 19%<)

BSE = 0.81 x n30% + 0.19 x nl100%
n30%, nl00% : 7}F&& 30%, 100%<] BE(Boiler Efficiency)

SEER = 0.81 x n30% + 0.19 x n100%
n30%, nl100% : 7F&& 30%, 100%<] EER(Energy Efficiency Ratio)
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O

=2 (System) 291 Ald 2 2919 BABSE, SEER)S W oA #o] Bx FEF31H7}
A olgdles wote]l HEUS £AES Hbdsto] SCOP(heating Seasonal Coefficient of

Performance) 2} SSEER(Seasonal System Energy Efficiency Ratio for cooling)& %= gt}

oH

4 s A=

g2 971719 AsAlT AF =t BEE Boiler Efficiency ¢FAFe]al, ©hd B e 9]
& & o|t}. BSEx Boiler Seasonal Efficiencyo]™ EA4 X9l 7|3 715X & dbd 3 Al 57
o]t} SCOP+ heating Seasonal Coefficient of Performance?] ¢Fzlolal, EA AE U &
Ag Wredst g & Aol

seasonal

A T |

e R

H
i
e

EX) 100% or 75%
tEL =2

d

S 3Pz HSAGF AlFEo|tl. EERS Energy Efficiency Ratio®] 2Fx}o]al vl
9] 5 w3tt}. SEERE Seasonal Energy Efficiency Ratio for cooling®] ¢Fx}o]m,
Ao 713 TtsAE Wds A sAgoltl. SSEERE Seasonal System Energy

Efficiency Ratio for cooling®] <FztolH, 54 & | &4& dbdst &4 750t}

o |

=

=7 o

. ciE

T =—

i = A1

S ==

=

i HE =3

{ B35t Apzt
i =8

i EX) 25%, 50%  100%

] '
b . [ e

(29 226] Y7719 WY e
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9
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[RERCRE S

FH] A

A
o

o

g & & 7(SCOP)
ALk
~ 69 -

HEfaAUAE

-

FAl 221 el =] /b

S

(28 2.27] A&y~

A G- A 2
I}, SCOP
o] 7} 71 7k A <]

5

°

o

-

=

—

SCOP(heating Seasonal Coefficient of Performance)
of

@ A=A dnl A
of & vtge=



SCOPH & 5|

Hel: MUz, 5=,
ZEEMHA

(DLt Az 22 =g
Hl= HIES ZEAIZICH

o o
o

SHMILA A (A)

[Z1% 2.29] SCOPe] AL eI A9 24

ALEAqYA Av] s AF- YEA 28 &€& A5 (SSEER)

R

SSEER(Seasonal System Energy Efficiency Ratio for cooling)
=yt FxF FESA 2 AR/ IS 8] Folg oA

GA7 71 Z&(EER= ol FaSHA 2220 o |ix]/7]7]0] Foldt ouA]) &d7]7]<] ¢
g fFEEFHow ddsh, SSEERE HEFaNUAE 2T

ol Zhmpgro g So77 kA o] 4 B ALt s oksttt. ot
:



GGEERZLS

t: COP,
4?1 L o 2 o
EA g ~ ¢ i Hes)|=a

ZEHA

FEl

Hel: HHlLALE =47,
ZEEMH A

[
=

&
1

0
IS
i
L

>

EA SA
<7 EamaEa

[ 2.31] SSEER®] A4 ®SIW A9 &4
AR RRRE S A AF P
Sx7o] 7hEe& 30%= ZE st Hl&o] 10%0]aL, 7He & 50% 2 s sk Bl & o] 60%
al

[}
, 7HE&100% = Z-sdts Hl&o] 30%<1 4ol 7ItaEES ALtets WA el

SEER = 0.1 x n30% + 0.6 x nd0% + 0.3 x nl00%
n30%, n50%, nl100% : 7H& & 30%, 50%, 100%°] EER
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(vh =%

O HWSCOP®] 7l
BAdegs = 25 eadlydA/FolddA

o AE FHAEANA FAZE dE&S HWSCOPMHot Water Seasonal Coefficient of
Performance) = et HWSCOPo| &= A A e a71# o &S A9sta, ALEAS

SoeE BELS ARTA e

HWSCOPH| & H 2|
E2N2NE =Ed
St

T

SHMHHIA R (A)

[2¥ 2.32] HWSCOP®] A4 H ¢

@ HWSCOP A4 v
HWSCOP(Hot Water Seasonal Coefficient Of Performance)
= (7ol F59 oyA-uj#E=A - aLd &) /F oo 4 A

e e
= HEHEE, P
ShrdEres D EEE=
=i T . /
il e e S e [
2E=MIA]
Al thA| 2]
= E(Secondary
pipework)

T o)
SHjso, Swo|s,
ol O[ ..
ZINTE7

d

Eal CH R

<3 241> NCMolA e 258 &

T4(4) o & 4 (kWh/day)
200 2.1
300 2.6
400 3.1
500 3.5
600 3.8
700 4.1
800 4.3
900 4.5
1000 4.7
1100 4.8
1200 4.9
1300 5.0
1500 5.1
2000 52
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<FE 242> NCMo| A 9] FEA 2~

1o
m
B
iie4
ot
o

T EbErAl e =c = HWSCOP
X| 5habAl LNG 73%
LPG 74%
OlL 75%
2 kA LNG 80%
LPG 81%
OIL 82%
7| grAl 100%
(Wb =73

D z=ge) Pyrs ABAS

o 21 U~ CEN EN 15193-19] A4 whet A4 soj 2tk o Ake] T
we xWARe A4t JFe e HEAT 2w Adgel oA
et

24 24
v, x 2@<Fwi X Fyi))+ Zjl(de X Fpy)+ (24X Pp)]

_J=1 2
I/I/lvight - 1000 kw/h/m

of 7] o) A,
N, =[31, 28 31, 30, 31, 30, 31, 31, 30, 31, 30, 31]. 4} &o~< &+

P, = gje 2} Azt gjg 2F GG (G =W m)

P = 9FHgF (G9=W/'m’" hour)

P, = #x zyeg (go)=¢j 2} A7) gj gt W m’)
Fy.. = 213 w75 (259 AzHol gldt o] &)
Foy == €j9) A2he giet §45 2T

Qi,L —Hg VVZight
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o
Jn
afl
Bo
N
Ho
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A

(Ah) 2]

@ SFP¢ 714

H] = (P5F+PEF)/Q

S

s

A

SFP(Specific Fan Power){W/(1/s)}

of 7] o) A7,
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=
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OA
=
2
[1¥ 2.34] SFPe] A <]
@b SFPe] W<e
o 5 TU77ef SFPO AolE ¥ o YERH Folth
SFP{W/(I/s) :
<__°_;L¢_ sa | J = (PSF +PEF)/Q
— sa e PSF: SEW AR
\ oM B B (R=E
=)
PEF : HiD|m g5
oM Hil H(2EE
=8
Q : Alagio| xR
- JbEE s B, 28
5 HEl, 2EE.
EheE A= '
FP(Fan Power) {W/(l/s)}
= P/Q
P.me
[29 2.35] SFPe] Alxk 9
@ SFP 7|3k
<3 244> NCMel A ] SFP 7]& %k
AlAHESA SFP{W/(I/s)}
dHIHE BB TAAY 1.8
JSHE ZYBTAL 16
2 S E=AIAH 1.4
e IFAIAE(HEO|L MY ZF) 1.2
HE HY I (A AR 0.6
e Fo 7| Al 28 () 2
N S 7| Al A (chekat S| = FEX]) 1.8
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drA) Ble] g e
e, Wikl Bole @ ARY Q.. okl Aol s FHA

QV* heat — HVf heat * (91 - ‘9€) 1 « 0.0864

o 7)ol A,
QV*heat ; t}%}/‘/ EL-_’L7/077/ -9/§]' %d/?jg%l' (Elv%]:M])
Hy oy © HA) 872 Q180 A5 (8=W/K)

0, WY HYLE

0, : GRLE (FHoH Y NG )N uE HirLiE)

w9, WA vl old 2D Q. okl AL Ea) AEoY.

of 7] oA,

Qo ~ YA B7]0] 7 FHGE (B9)=M])
Hy oy - WA #7]0 ooh dE5A7 (B8=-W/K)
0. - YR2E (937} F7t= FEYI gjek NCM F5ro]etujo] =~ Wh EFZ])

<HE 245> WEaTel tid wg #r1E Aol talA FFFI exel ASE @

Month 9; (C)
january 16.0
february 16.0

march 16.0

april 16.0
may 16.0
june 17.0
july 18.5
august 183
september 16.0
october 16.0
november 16.0
december 16.0

(&% © Technical Manual for SBEM, 2011)
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@ HEA &7l o AEAAT
HV*heat Py *Cy * Uy—pear ® A

of 7] o) 4],

Hy_pow = HHA 87] dEYAT(G9)=-W/EK)

p, *c, A mpE 7] GrEgd ~ L2k]/mK (V) HEHAY, kg/m’ 287 FF37] 75,
kJ/m'K)

Uy peqr © S H S FoF 3757 Y8 E (G =l/sm’ floor area)

A G gEHE (G =m)

of 7] o) 4,
Hy o © AW 7] DELA (P E=W/K)

Po ® C - FH BE 3] GFEF ~ 12k]/mK (F7]UEFH, kg/m 28] FYF7] I8 F,

kJ/mK)
Uy peat - o H S FF 377 Y HE (P =l/sm’ floor area)
A GG BtgHS (G =m’)
(oh) HE #j# &4
o AE U £45 S v 2 7] HER gHE 5 o HYE HE5H Zo] Al &4 9
TQQlojt,
<3 246> NCMolA 9o dnj#E&4 o83
X2 = a2
2l A (MM =EE = - P
Sl T <95C 961TC~1207TC 121 C7150C
17.2 6.6 8.9 13.34 17.92
21.3 713 9.28 13.56 18.32
26.9 7.18 10.06 13.83 18.70
33.7 8.62 11.07 14.39 19.02
42 4 9.72 12.03 15.66 19.25
48.3 10.21 12.94 16.67 20.17
60.3 11.57 14.45 18.25 21.96
76.1 13.09 16.35 20.42 24.21
88.9 14.58 17.91 22.09 25.99
114.3 17.2 20.77 25.31 29.32
139.7 19.65 23.71 28.23 32.47
168.3 22.31 26.89 31.61 36.04
219.1 27.52 32.54 37.66 42 .16
2730| At 324 38.83 43.72 48.84
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<3 257> ¢FA WE7] 2AMAIEHRE W¥E7))

o = =73 COP H| (X 2)
T (kW) @100% @75% @50% @25% = R EIE= R 2
1,055 6.10 6.98 6.94 5.51 330,000 - -
1,407 6.08 7.06 7.36 5.58 340,000 - -
HE 1,758 6.08 7.22 7.80 6.07 355,000 - -
SR 2,110 6.25 7.56 8.25 6.44 400,000 - -
2,461 6.12 7.31 8.06 6.43 421,000 - -
2,813 6.09 7.39 8.16 6.54 428,000 - -
(TAH FEFStEA cde &7 25 12T / 7C, d4 - &7 25 32T / 37C CHIt VAT ol gt
1,055 5.76 6.55 6.89 4.95 265,000 15,000 10,000
) 1,407 6.01 7.29 7.64 5.58 285,000 15,000 10,000
W=7 2,110 6.13 7.28 7.59 5.93 315,000 20,000 10,000
2,813 6.21 7.48 11.03 6.34 330,000 20,000 10,000
3,516 6.22 7.69 8.41 6.61 355,000 25,000 10,000
(YA FEFstzd c de &7 22 12C / 7C, d2= &7 25 32T / 37T CH7F VAT olz=gt
703 5.09 5.74 5.41 3.59 262,000 - -
1,055 5.30 5.99 5.80 3.94 304,600 - -
1,407 5.53 6.24 6.50 4.57 330,200 - -
1,758 5.84 6.72 6.97 5.05 462,700 - -
2,110 5.59 6.97 6.85 4.59 492,600 - -
S 2,462 6.10 712 7.41 5.44 527,200 - -
47| 2,813 6.11 6.96 7.07 5.16 618,300 - -
(EH) 3,165 5.82 6.88 713 5.20 658,200 - -
3,517 5.97 7.03 7.48 5.42 691,900 - -
3,869 5.86 7.00 7.52 5.49 721,100 - -
4,220 593 7.09 7.61 5.64 731.900 - -
4,572 596 7.12 8.16 5.77 751,300 - -
5,627 5.96 7.03 8.01 6.01 809,500 - -
(CA) FEfstzd cde &7 22 12C / 7C, 2= & &7 25 32T / 37T Ct7b VAT o|zet




<3 258> =4 WE7] 2AE I (=AF W)
g == 2 E25st COP H|Z(H )
- (kW) @100% @75% @50% @25% =% A x[H| 2 FX| 2
278 49 6.094 5.853 5.775 - - -
348 5.3 6.019 5.782 5.705 - - -
380 49 6.121 5.880 5.801 - - -
411 48 6.053 5.814 5.737 - - -
485 5.0 6.280 6.033 5.952 - - -
633 5.0 6.284 6.036 5.956 - - -
A3 672 5.0 6.252 6.005 5.925 - - -
Y= 700 5.3 6.019 5.782 5.705 - - -
760 49 6.121 5.880 5.801 - - -
826 49 6.053 5.814 5.737 - - -
970 5.0 6.280 6.033 5.952 - - -
1,051 5.0 6.317 6.068 5.987 - - -
1,266 5.0 6.284 6.036 5.956 - - -
1,347 5.0 6.252 6.005 5.925 - - -
(LA} EERs=A W 4-E2F 2F 12T /7C, 4z - 57 2% 32T / 37C Chb VAT o|=Z g
126 4.02 - - - 21,900 1,890 2,000
154 4.02 - - - 24,300 1,890 2,000
190 4.07 - - - 27,100 1,890 2,000
234 4.03 - - - 29,000 2,010 2,500
pme 308 4.02 - - - 44,300 2,010 3,500
= 381 4.07 - - - 50,500 2,200 3,500
g 467 4.02 - - - 53,500 2,680 3,500
571 4.07 - - - 72,800 2,680 4,000
701 4.03 - - - 79,100 2,810 4,000
761 4.07 - - - 98,400 2,980 5,000
(SAH BEEREst=A W d-EF 2 12T /7C, dzs - &7 2k 32T / 37T SHIF VAT o| =&
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<3 283> ¥-57] COP#k el wE oyx] At 2 AfE
EOjAIA A EHj Al M B EOjA|M C
CH A oH+0.5) CH A oH+0.5) CH &t oH+0.5)
M 7| ALS ZHKWh) 9,722,974 | 9,464,015 | 7,903,943 | 7,811,531 7,633,643 | 7,494,386
7t A ALE ZHKWh) 806,318 806,318 615,948 615,948 579,966 579,966
= of 4 X| AL ZHKWh) 10,529,292 | 10,270,333 | 8,519,891 8,427,479 8,213,609 8,074,352
MU= (%) 2.46 1.08 1.70
10,600,000 8,540,000 8,250,000
10,550,000
5,520,000
10,500,000 8,200,000
10,450,000 §,500,000
10,400,000 T 8,150,000
10,350,000
10,300,000 By 2,100,000
10,250,000 8,440,000
10,200,000 8,050,000 ——
8,420,000
10,150,000
10,100,000 8,400,000 8,000,000
LHORALE A oAl 2 B SHORA|E C
B &4HE = 2H(+0.5) EHO4HE &2 (+0.5) ECjoHE E S (+0.5)
(28 277] ¥%7] COP3t Aol wE ouyx] Az L A&
W By 492 SH4
o AE HAdH EFF sl mE AE AA YA LvEES vl SR T. B
o 27 48 A% A uel oluA Asel Folmt A8 HAT & lov] 7 Px
ARES S <& 2.84>3 2}
<3 284> HYY E95E st mE oy A AfE 9 ARE
EOj Al A A EHj Al M B EOjAIM C
CH A oH-5T) N, OH-5C) CH A H-5TC)
M 7| AL =ZHKWh) 9,722,974 9,722,974 7,903,943 7,903,943 7,633,643 7,633,643
TIA AL ZHKWh) 806,318 806,186 615,948 614,345 579,966 579,844
= of 4 X| AL ZHKWh) 10,529,292 | 10,529,160 | 8,519,891 8,518,288 8,213,609 8,213,487
MNEE(% 0.001 0.02 0.001
10,535,000 8,540,000 8,250,000
10,530,000 §,520,000
8,200,000
10,525,000 §,500,000
10,520,000 5.480,000 §,150,000
10,515,000 8,460,000 —
10,510,000 8,440,000
£,050,000 ———
10,505,000 8,420,000
10,500,000 §,400,000 8,000,000
THORA-E A oAl B THORA|-E C
HOjaHE o 2H(+0.5) EOjAHE =2t (+0.5) HOjAHE H2H(+0.5)
(28 278] Hde ZFF2 shdol e oux Az 2 ARE
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@ HddY & s
o By && s wE dE dA ouyA v S v FAEAY. Rde 28 AT
Al el 7k oA AN o] FojEe AS T F loem 7 Ay ARES U
<3 2.85>¥ 2t
<3 285> By & A & duA ARE 2 A3 E
O Al A A oAl ME B HojA|AH C
CH A OH+10%) CH At OH+10%) CH &t OH+10%)
M 7| AFEZHKWh) 9,722,974 9,722,974 7,903,943 7,903,944 7,633,643 7,633,643
7t A ALE Z2HKWh) 806,318 722,881 615,948 548,831 579,966 494,121
Z of L X| ALB Z2H(kWh) 10,529,292 | 10,445,855 | 8,519,891 8,452,775 | 8,213,609 | 8,127,764
=% 14 0.78 1.05
10,540,000 2,540,000 5,250,000
10,520,000 5,520,000
5,200,000
10,500,000 8,500,000
10,480,000 8,480,000 8,150,000
10,460,000 5,460,000 S100/000
10,440,000 8,440,000
050,000 —
10,420,000 8,420,000
10,400,000 400,000 — 8,000,000

THOHAl 2 A

ErojAl 2 B

HOAlZ C

et HE & 2H(+0.5) e HE &2 (+0.5) et H=E ® S (+0.5)
(28 279] 2de] 28 A%
@ Ys7 9T A
o AF W7 7T Ao e 1E AA dquyA] AvEHS ¥ FA45AY. W
) BTee A5 Bo) WY oA Sl Folmr AL BT & 9o 7 A
T AREE ve<i 286> 2k
<E 286> WYEI] E S A wE YA A 9 AHRE
EOfAIM A oAl M B oAl M C
CH A oF (+57C) CH A oF (+57C) CH & oF (+57C)
M 7| AL Z2HKWh) 9,722,974 9,713,517 7,903,943 7,897,272 7,633,643 7,593,326
Tt A AFS ZHKWH) 806,318 806,318 615,948 617,300 579,966 579,966
= of 4 X| AL ZHKkWh) 10,529,292 | 10,519,835 | 8,519,891 8,514,572 8,213,609 8,173,292
N E(%) 0.08 0.06 0.49
10,535,000 8,540,000 2,250,000
10,530,000 8,520,000
2,200,000
10,525,000 8,500,000
10,520,000 ——  8480,000 8,150,000
10,515,000 8,460,000 S
10,510,000 5,440,000
8,050,000 ———
10,505,000 8,420,000
10,500,000 8,400,000 8,000,000
EHOHAL-E A THOjAlZ B EofAlE C
EOgHdE = 2H(+0.5) EOjgdHs =2 (+0.5) HOijaHE 2k (+0.5)
[19 280] ¥&7] &7 4%
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@) = wMH 2% s

o g e EE ] GE A% WA AUA 2UFS VT BARAG. S5 W £
T Z2EA By 7t oy A AFE o] FolEE AL EAT 5 o 4 Ay ARE
S ge<E 287>3 Zr

<E 287> &4 ¥ &% A wE ouA AH 2 ARE
T EOf A A A EHjAl A B T Al C
CH A H-5TC) CH A OH-5C) CH A oH-5T)
M 7| ALS ZHKWh) 9,722 974 9,620,474 7,903,943 7,803,935 7,633,643 7,632,529
7t A ALE Z2HKWh) 806,318 789,419 615,948 616,876 579,966 544 871
= off L X| ALE ZE(kWh) 10,529,292 | 10,409,893 | 8,519,891 8,220,811 8,213,609 8,177,400
MNUE(% 1.13 1.16 0.44
10,550,000 8,600,000 2,250,000
10,500,000 8,200,000 2,200,000
2,400,000
10,450,000 8,150,000
8,300,000
10,400,000 8,100,000
8,200,000
10,350,000 — 8,050,000
10,300,000 goo0,000 — 2,000,000
ThOf Al A TtOf A B THojAlE C
HCHAIZAS @ OF (+0.5) HCHAIAS =9 (+0.5) BCHAIZIS B9 (+0.5)
[19 281] & W& 2% a4

@ HAde A1E

@) Y571 COP &%

o 1= WE7] COP#t e W& A& dA9 oA AuES vl EA489 . Ws7]
COP# & Al Wi oy A] Alg&o] Foluts AS e 4= glow zF AEH A ES
&< 288> 2t

<3 288> WE7] COP#t & mE duyx A 9@ A&
QI A A 2ijA B QulA C
A | o 05 | oA | o 05 | oA | o 05
7| A8 Z2HKWh) 7,590,862 7,321,083 3,667,879 3,570,108 7,177,525 7,016,245
T2 ALS 2HKWh) 312,314 312,312 423,309 423,296 1,817,833 1,817,833
= of 4 X| AL ZHKWh) 7,903,176 7,633,395 4,092,188 3,993,404 8,995,358 8,834,078
MU= (%) 3.41 2.39 1.79

7,950,000 4,150,000 9,200,000

7,900,000 4,100,000 060500

7,850,000

4,050,000
7,800,000 8,800,000
7,750,000 4,000,000
8,600,000

7,700,000 3,950,000

7,650,000 500000 2,400,000

7,600,000 o

7,550,000 850,000 8200000

7,500,000 — 3,800,000 - 8,000,000

ErjdHs

@mA A

| 2 (+0.5)

(2% 2.82] ¥&7] COP

@I~ B
EOjeHE 2t (+0.5)

G
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@ BdY FPEe 4%

o AE HYYY EFT Aol wE AE AAY dyA &vFHE v FAE Y B
9 ET4E 2o A Ble shs oA AgFe] FOEE AS ST 4 Qen] 7 7
B AZES OS<iE 289> Zrh

<G 289> Hde EFR Ao & duA AR 9 ARE
i A A QulA B LuA G
CH A ot (-5C) CH A ot (-5C) CH &t ot (-57C)
™ 7| AL =ZHKWh) 7,590,862 7,590,855 3,667,879 3,667,871 7,177,525 7,177,525
TIA AL 2HKWh) 312,314 311,936 423,309 423,050 1,817,833 1,805,286
= o4 X|AFZZFKkWh) | 7,903,176 | 7,902,791 4,091,188 4,090,921 8,995,358 8,982,811
XN ZHE(%) 0.005 0.007 0.13

7,950,000 4,150,000 9,200,000

7500000 4,100,000 9,000,000

7,850,000 B

4,050,000
7,300,000 2,300,000
7,750,000 4,000,000
8,600,000
7,700,000 3,950,000
7,650,000 8,400,000 —
3,900,000

7,600,000

7,550,000 3850000 A

7,500,000 . 3so0000 2,000,000

QI A QI B oo~ C
et HE = 2H(+0.5) e HE &2 (+0.5) et H=E ® S (+0.5)
[17] 283] Ry &7 45

D HdY & 4F

o By &8 s wE dE dA ouyA LM S v FAEAH. R 28 A
A mede] b ouA Abg el Folmi AL Held 4 gov 7} ABY AREL 0
<3 290> 7}

<3 290> RYY 58 dedd wE AquyA AxdE 2 A7 E
i A A i A B A C
oo A oF (+10%) CH A oF (+10%) CH A ot (+10%)
™ 7| AL8 Z2HKWh) 7,590,862 | 7,590,861 3,667,879 3,667,876 7,177,525 7,177,525
TtA AL ZHKWh) 312,314 274,846 423,309 376,788 1,817,833 1,791,258
= o X|ALS ZFHkWh) | 7,903,176 | 7,865,707 4,091,188 4,080,664 8,995,358 8,968,783
XN 2= (%) 0.474 0.257 0.295

7,950,000 4,150,000 9,200,000

7,900,000 G 5,000,000

7,850,000

4,050,000
7,800,000 8,300,000
7,750,000 4,000,000
5,600,000
7,700,000 3,950,000
7,650,000 s400,000 |
3,900,000

7,600,000

7,550,000 2850000 o

7,500,000 3,800,000 8,000,000

QI A QU4 B oo C
et HE = 2H(+0.5) e HE &2 (+0.5) et H=E ® S (+0.5)
[ 284] L] 28 A%
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@ Y57 47 s
o A& WE7] 7T Aol wE e A dyA &v RS v FA59 Y WE
) EPEE S A W) A2 A Aggel EolEk AL ARG 5 Jow 74
B ARES vhe <3 291>9F
<G 291> WHE7] SR A & duA AR 2 ARE
i A A 2ujA B Lu[A G
oo A et (+5C) CH A ot (+5C) CH & oH+57C)
7| AL8 2HKkWh) 7,590,862 7,590,762 3,667,879 3,664,124 7,177,525 7174317
TIA AL 2HKWh) 312,314 312,313 423,309 423,294 1,817,833 1,816,313
= ofl A X| AL ZFHkWh) 7,903,176 7,903,075 4,091,188 4,087,418 8,995,358 8,990,630
NUE(% 0.00128 0.09 0.05
7,950,000 4,150,000 9,200,000
7,900,000 . 51500000
7,850,000
4,050,000
7,800,000 8,300,000
7,750,000 4,000,000
8,600,000
7,700,000 3,950,000
7,650,000 ., 8,400,000 —
7,600,000 o
7,550,000 2850800 L
7,500,000 - 3800000 —— 8,000,000
QI A QU4 B oo C
& jatHE = 2H(+0.5) e HE &2 (+0.5) et H=E @ S (+0.5)
[1% 285] ¥&7] &1L 45
=5 M == A
=T w3 2% e wWE AE AAY dyA AvEE vl FAE Y. & a3 =
T 2HEA By 7hx oy A AbE o] FojEE AS IR0 g o 7 AEE ANE
S gS&<E 292>9F 2}
<E 292> &4 wjFd &% s mE oUA A 2 A7E
i A A 2ujA B uA C
CH & ot (-0.57C) CH A oF (-0.57C) CH A oF (-0.5C)
M 7| A8 Z2HKWh) 7,590,862 7,590,855 3,667,879 3,667,529 7,177,525 7,177,525
T2 ALS 2HKWh) 312,314 312,098 423,309 418,367 1,817,833 1,782,466
= o L X| A2 ZFHKkWh) 7,903,176 7,902,953 4,091,188 4,075,896 8,995,358 8,959,991
NZ=E(% 0.0028 0.37 0.39
7,950,000 4,150,000 9,200,000
7,500,000 4100000 9,000,000
7,850,000
4,050,000
7,800,000 8,300,000
7,750,000 4,000,000
8,600,000
7,700,000 3,950,000
7,650,000 e, 8,400,000 —
7,600,000 o
7,550,000 SH0.000 e
7,500,000 - 38000000 — 8,000,000
QA A QA B QA C
e E =2 (+0.5) EOljaHE =2t (+0.5) B CijadE =2 (+0.5)

(19 286] & Wi 2% &7
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(1)) wkE An)e] g4 ouyA ARE
© HAvwfAA
eh MFA FY(FCU) A & 5
o WNFY FH WA a& Aol wE AE AAY duA A FS Bl BT BT
o W EE A A ARDY A oUX] AHgFo] FojEE AL FAY 5 o 7 4
A AES <3 293> #rh
<3 293> AFY FYY W g8 FEeol wE dux ARG L ARE
ZHOfA[ A A o A|Md B oAl M C
o &t OH+10%) CH A H+10%) CH & OH+10%)
7| AHE ZHKWh) 9,722,974 | 9,714,251 7,903,943 | 7,288,740 | 7,633,643 | 7,631,528
TEAALE ZEHKWH) 806,318 806,410 615,948 616,884 579,966 577,655
= of L X| AL-8 ZHKWh) 10,529,292 | 10,520,661 | 8,519,891 7,905,624 8,213,609 | 8,209,183
NZE(% 0.08 7.2 0.05
mjsso:uuu 8:500:000 S
12222:222 8,300,000 5,150,000
10,200,000 hoog.eee 5,050,000
10,150,000 AS00000
10,100,000 . 7800000 — S 3,000,000
THoRAl-2 A THojAl2 B THORAlE C
At E =2 (+0.5) HOjAHE =2 (+0.5) A2 = 2H(+0.5)
[ 287] A=Y U] A; 58 Foo & oy AF=F 4 AnsE

W Y7l 2 28 A5
o Ws7] AX &8 Ao w2 AE dA9 duyA AvFS v A5 W] H
I EE A WETe] A dyA AFE o] Folte AS 9T ¢ lew 4 Hxd
AES U<k 294> 2t
<E 294> HE7)e HE EE e wE duA A" 2 ARE
o A[M A oAl 4 B o AlE C
CH & 2H+10%) CH A H+10%) CH A OH+10%)
7| ALE Z2HKkWh) 9,722,974 9,712,114 | 7,903,943 7,901,004 7,633,643 7,622,998
Tt A ALS ZE(KWh) 806,318 806,318 615,948 615,948 579,966 577,655
= off A X| ALE ZEH(kWh) 10,529,292 | 10,518,432 | 8,519,891 8,516,952 8,213,609 8,200,653
XN 2= (%) 0.1 0.035 0.15
10,535,000 8,540,000 8,250,000
10,530,000 8,520,000 - 200,000
10,525,000 8,500,000 T
10,520,000 8,480,000 8,150,000
10,510,000 5,440,000 o
10,505,000 8,420,000 8,050,000 —
o o Al2 A o EHOjAl = B o oAl C
= E = 2H(+0.5) = E =2 (+0.5) Bt sE @2 {(+0.5)

(29 288] W57 #H
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o Y4 B 58 As

o WY BT 5g Aol BE 4 WA ol AP ¥w Bk Wrkgel
I g oA WA AdY oyA AFS o] Eote RS T ¢ o 72 Ayl
ABELS gS<iE 2.95>3 )

< 295> WIR PE BE ALl BE oA AP W ARE
ToHAA A B Al A B FOAE C
CH & OH+10%) CH A ok+10%) CH A k+10%)
M 7| AFEZHKWh) 9,722,974 9,712,660 7,903,943 7,840,500 7,633,643 7,623,342
7t A ALE Z2HKWh) 806,318 806,318 615,948 649,250 579,966 579,966
= o L X| A2 ZHKkWh) 10,529,292 | 10,518,978 | 8,519,891 8,489,750 8,213,609 8,203,308
N E(%) 0.1 0.35 0.098

10,540,000 8,540,000 8,250,000

10,520,000 8,520,000 - 200,000

10,500,000 8,500,000 o

10,480,000 480,000 8,150,000

10,460,000 8,460,000 e

10,440,000 8,440,000

8,050,000 ———
10,420,000 8,420,000
10,400,000 400,000 — 8,000,000
CTHOHA|-H A EHojA|E B THORAlE C
HCHAIAS  ® OF (+0.5) HOjAIHS B O (+0.5) CHAFZHS @ OF (+0.5)
[1¥ 289] WZ2s 3= 58 45

@ oo =" FH(AHU) A 88§ ¥<%

o AHU® 9 & Aol & 1dE AA dyA Av s vl FA489 . AHUS @ &
& FSA AHUY A8 oy ARg o] Fojus AS IR0 & e 72 dxdE A3
S <X 296>9 2t}

<3 296> AHU & 5& sl wE v A=k 4 AnE
ZojA[A A oAl M B T Al C
CH A Ok(+10%) CH A OH+10%) CH A Ok+10%)
M 7| A8 Z2HKWh) 9,722,974 9,571,778 7,903,943 7,742,383 7,633,643 7,487,250
Tt A ARS ZHKWH) 806,318 825,631 615,948 664,889 579,966 599,107
= of L X| A2 ZFHKkWh) 10,529,292 | 10,397,409 | 8,519,891 8,407,272 8,213,609 8,086,357
XN 2= (%) 1.25 1.32 1.55

10,550,000 8,550,000 8,250,000

10,500,000 £,500,000 8,200,000

10,450,000 §,450,000 8,150,000

10,400,000 2,400,000 2,100,000

10,350,000 2,350,000 2,050,000 ——

10,300,000 8,300,000 — 8,000,000

THojAl-E A THojAl-2 B TofAl-E C
HOjAZAS o2 (+0.5) EOjAZE &2 (+0.5) HOjANIZIS ® 2 (+0.5)
(28 290] olo] AEH FYHAHU) o &8 A5
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@ AxAd FH(FCU) B 58 e

o FCU9 ®H && sl whe A& dA] oduA &S vl 24830t FCUS| &L
38 A FCUS A9 oy Abg o] Solus A S99 5 o 7 A3 A3t
S O <EE 297> o

<} 297> FCU EH & %ol mE JduA Agxd @ AgE

A A A B HOAE C
oo A 2H+10%) CH A 2H+10%) CH A oH+10%)
7| AL8 2HKkWh) 9,722 974 9,431,658 7,903,943 7,631,824 7,633,643 7,631,824
TIA AL 2HKWh) 806,318 806,318 615,948 579,876 579,966 579,876
= ofl A X| AL ZFHkWh) 10,529,292 | 1,023,7976 | 8,519,891 8,211,700 8,213,609 8,211,700
NUE(% 2.77 3.62 0.02
10,600,000 8,600,000 8,250,000
10,550,000
10,500,000 Hafeng 8,200,000 —
10,450,000 £,400,000
10,400,000 8,150,000
10,350,000 5,300,000
10,300,000 8,100,000 —
10,250,000 2200000
10,200,000 . §050,000 ——
10,150,000
10,100,000 8,000,000 8,000,000

ZORALE A

ErjgH=

H 2F (+0.5)

EOjdH=

EHojAl 2 B

= 2t (+0.5)

THORAlE C

M ClArHE @ 2F(+0.5)

(29 291] A=Y FH(FCU) XY E& 4<%
olo] MEH FYU(AHU) XH & 45
o AHU® XY 3& A5l mE A& dAY dquyA v =E vlu F45 9. AHUS =2
H 58 454 AHUS 48 oA Ahggo] oot A2 4918 4 gov] 7 4Ed
AES <3 298> )
<} 298> AHU E¥H & %o o oyx Aza 4 A&
oA M A oAl B T AlAE C
CH A Ok(+10%) CH A OH+10%) CH A Ok+10%)
M 7| AFS ZHKWh) 9,722,974 9,710,244 7,903,943 7,630,454 7,633,643 7,630,454
Tt A ALS ZHKWH) 806,318 806,318 615,948 579,253 579,966 579,253
= of 4 X| AL ZHKWh) 10,529,292 | 10,516,562 | 8,519,891 8,209,707 8,213,609 8,209,707
MU= (%) 0.12 3.64 0.05
10,600,000 5,600,000 5,250,000
10,550,000
10,500,000 800000 8,200,000 —
10:850,600 5,400,000
10,400,000 8,150,000
10,350,000 8,300,000
10,300,000 8,100,000 —
10,250,000 8200000
10,200,000 _ §050,000 ———
10,150,000
10,100,000 5,000,000 — 5,000,000

EOHAIZ2 A

H a4 E = 2F(+0.5)

[2%] 2.92] o]

EofAl 2 B

ECijyzd= &2 (+0.5)

A=

g fY(AHU) =Y
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Q@ ¥48 A&
o) A=Y FYU(EFCU) 9 28 45
o MFA {4 W & AFol WE HE HAA oYX 2vFS vlu FAEAY. A=
of WM a& A WYY Y Ay A AFgHo] FolEv AS g% F 9om 7 A
B AAES Ohe<Et 299>3 2
<HE 299> AZY FHY A 58 Aol wE U ARE 2 ARE
QA A I A B iA C
CH A OH+20%) CH A 2H+20%) CH A4() ot ()
7| AL8 Z2HKkWh) 7,590,862 7,564,584 3,667,879 3,663,864 7,177,525 7,139,254
TtA AL 2ZHKWh) 312,314 319,689 423,309 424 589 1,817,833 1,820,213
= ofl A X| AL ZFHkWh) 7,903,176 7,884273 4,091,188 4,088,453 8,995,358 8,959,467
XN 2= (%) 0.24 0.07 0.40
7,950,000 4,150,000 9,200,000
FApaea0 4,100,000 9,000,000
7,850,000
4,050,000
7,800,000 8,500,000
7,750,000 4,000,000
8,600,000
7,700,000 3,950,000
7,650,000 8,400,000
3,900,000
7,600,000
550,000 T _— £,200,000
7,500,000 S - 3800000 —— 8,000,000
QoA A Qm-A B QA C
HOAME = O (+0.5) ECHAIZ4S B O (+0.5) HOHAIZAS H O (+0.5)
[29 293] A=Y FRFCU) A & ¥5
W Ys7] B 58 Hs
Ws7] B2 &8 5o mE ds AAY dux] Av s va B8t ¥sr]e] Hx
e A WE7Y A duA AlR o] FojEs AS SRS ¢ glom 7 dEE A
ELS US<3E 2.100>3 2t
<3 2100> ¥E7]el HE a8 AFo wE duA AT R AfE
QE|A A Qu|A B Qu|A C
CH A 2H+10%) CH A 2H+10%) CH AH() ok ()
7| A8 Z2HKWh) 7,590,862 7,576,907 3,667,879 3,663,862 7,177,525 7,153,265
TEA AR 2EHKWh) 312,314 312,314 423,309 423,393 1,817,833 1,817,833
= of 4 X| AL ZHKWh) 7,903,176 7,889,221 4,091,188 4,087,155 8,995,358 8,971,098
N 2= (%) 0.176 0.098 0.26
7,950,000 4,150,000 9,200,000
LERORg 4,100,000 9,000,000
7,850,000
4,050,000
7,800,000 8,800,000
7,750,000 4,000,000
8,600,000 —
7,700,000 3,950,000
7,650,000 400,000
3,900,000
7,600,000
/550,000 SRRSO 8,200,000 ——
7,500,000 3,800,000 £,000,000
QT|A A QA B QoA C
HOjAIZHS =0 (+0.5) HOjAIZE =9 (+0.5) HOjAIZAS H O (+0.5)

(1" 294] W&7] 32X &
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@ W BT 5e A

o Wrbe WL BE Aol 12 AF AR ol Ll FS ulw B Yrbere @
= g A5A B7FEe] A9 A} oA Agel ol A% FAT & o 7} 2
B ARES OS<3 2101>3 Zrh

<E 2101> WA HE G288 Ao wE duA AdE 9 ARE
2uA A QuA B QuA C
oH A OH+10%) CH A 2H+10%) CH AH() oF ()
M 7| ALE ZHKWh) 7,590,862 7,577,613 3,667,879 3,664,068 7,177,525 7,172,326
7t A ALE Z2HKWh) 312,314 312,314 423,309 423,296 1,817,833 1,817,823
Z off L X| ALE ZH(kWh) 7,903,176 7,889,927 4,091,188 4,087,364 8,995,358 8,990,149
MNUE(% 0.167 0.093 0.06

7,950,000 4,150,000 9,200,000

7,500,000 4100000 9,000,000

7,850,000

4,050,000
7,800,000 8,800,000
7,750,000 4,000,000
5,600,000
7,700,000 3,950,000
7,650,000 8400,000 —
3,900,000

7,600,000

7,550,000 SHB50.000 o

7,500,000 3,800,000 8,000,000

QI A QU -~ B o~ C
HOjadE =2 (+0.5) EOjdHE &2 (+0.5) HOjasE | 2H+05)
[1¥ 295] W2 s 3= 88§ 45

@ ool MEH FY(AHU) o &8 4%

AHU® 9 5§ Aol mE A= dA9 dyx &vjgds vlal #4183t AHUS & &8
e Al AHUSl A8 o YA Alg&o] FoJus AS s 4= glom 7 A5 APES
0gS<i 2.102>9F 2t}

<E 2102> AHU 9 88 Ao & duxA Axs 2 A3E
22 A Qi A B Qi A C
CH A Ok(+10%) CH At OH+10%) CH AH() oF ()
M 7| A8 Z2HKWh) 7,590,862 6,979,153 3,667,879 3,568,831 7,177,525 7,099,654
Tt A AFS ZHKWH) 312,314 313,614 423,309 457,358 1,817,833 1,824,315
= of 4 X| AL ZHKWh) 7,903,176 7,292,767 4,091,188 4,026,189 8,995,358 8,923,969
MU= (%) 7.723 1.588 0.8

7,950,000 4,150,000 9,200,000

7200000 4,100,000 9,000,000

7,850,000

4,050,000
7,800,000 8,300,000
7,750,000 4,000,000
8,600,000

7,700,000 3,950,000

7,650,000 S5 055 8,400,000

7,600,000 o

7,550,000 2850800 R

7,500,000 3,300,000 2,000,000

QmA A QmAB QmA C
HOAZAE = O (+0.5) HOjAHS Ot (+0.5) BOHAIZ4S B O (+0.5)
[2¥ 2.96] oo =" FHAHU) 9 &8& 4<%

- 138 -



L = ‘%‘1/4\ o O

o FCUS B & 5 W& A& AA ] duyA AnjFs vl #4330t FCU2 R
58 A5A FCUSl 48 oluA g ot AL g 4 gon 7 dud A
eSS tS<E 2.103>3 2t

<3 2103> FCU EY && A5 wa oduyx A= 2 Azt
QA A A Qu|A B Lu|A C
oo A OH+10%) CH A OH+10%) CH &H() ok ()
7| ALS ZEHKWh) 7,590,862 | 7,590,368 3,667,879 3,667,877 7,177,525 7,176,944
Tt A ALE ZHKWh) 312,314 312,314 423,309 423,295 1,817,833 1,817,295
Z off 4 X| A2 ZHkWh) 7,903,176 | 7,902,682 4,091,188 4,090,841 8,995,358 8,994,239
ML E(%) 0.01 0.01 0.01

7,950,000 4,150,000 9,200,000

7,900,000

e 4,100,000 3,000,000

7,800,000 050,000 8,800,000

7i750,000 4,000,000

7,700,000 8,600,000

7,650,000 3,950,000

7,600,000 EoEs 8,400,000

o S

Eﬁfi A 3,800,000 8,000,000
(ST P! = O (+0.5) W B emAC
—dd (O H2) e HE &2 (+0.5) EAaHE = 2F(+0.5)
[29 297] A5 FHR(EFCU) 2H 52& A5

oo e FY(AHU) ZE &8 4<%

AHUS EH 5& s & Ads dA oqyA AnEs v #4390 AHUS Y
T8 A5 AHUQ A oA At&Fo] Eous AL AT & glom 7 A5 A
AELS US<E 2.104>3 2}

¥ 2104> AHU 2¥ & <5 wE oux AzxxE 2 A&
22 A i~ B Qi A C
oo A 2H+10%) oo A 2H+10%) CH A4() ot ()
M 7| AL8 Z2HKWh) 7,590,862 7,587,851 3,667,879 3,652,831 7177525 7,166,879
T2 ALS 2HKWh) 312,314 312,253 423,309 423,300 1,817,833 1,817,010
= of 4 X| AL ZHKWh) 7,903,176 7,900,104 4,091,188 4,076,131 8,995,358 8,983,889
XN 2= (%) 0.04 0.368 0.13

7,950,000 4,150,000 9,200,000

7,900,000 P 5,500,000

7,850,000

4,050,000
7,300,000 2,300,000
7,750,000 4,000,000
8,600,000
7,700,000 3,950,000
7,650,000 8,400,000 —
3,200,000

7,600,000

7,550,000 SBI0AKG e

7,500,000 . 3so0000 2,000,000

QImA A QImAR emAC
HOjALAS o O (+0.5) HOjAHE O (+0.5) HCjANAZ ® O (+0.5)

A=

[23 2.98] o]

[e]
o T X

H(AHU) 28 &8& %
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(th) 2z An)e @409 ouyx ALE

O HujAl A

@) VAV &z w2 H&

o IEd % A2"d(VAV)E A& A& DAY dyA Ln) S vl BEA51T HE
F TR AALYE HE A 7 & EHE I FEFo] o7 "l Y A& o] Fo=
= A2 A 4 oy 7 HAyWd ARELS S<HE 2105>9 2

<E 2105> VAV TZ ¥ e Hgo wE oyx A7z 2 A7E
oA A A oAl B oAl C
i AHCAVY) | 2HVAV) o AH() oF () i AHCAVY) | 2HVAV)
7| Ab2 2HKWh) 0,722,974 | 9,371,125 | 7,903,943 | 7,076,488 | 7,633,643 | 7,228,699
ZtA AF2 2HKWh) 806,318 707,975 615,948 902,795 579,966 600,321
Z o X| AL 2KKkWh) | 10,529,292 | 10,079,100 | 8,519,891 | 7,979,283 | 8213609 | 7,829,020
NZHE (% 43 6.35 48
10,600,000 8,600,000 8,300,000
8,500,000
10,500,000 8,200,000
8,400,000

10,400,000 8,300,000 3,100,000

10,300,000 8,200,000 8,000,000

10,200,000 §200,000 7,900,000

8,000,000
10,100,000 i 7,800,000
7,900,000
10,000,000 7,800,000 7,700,000
THOHA|E A THojAl 4 B THojAlE C
HO&HS H2H(+0.5) HOj&HE 2 (+0.5) HCjarHE E2F(+0.5)
(19 2.99] VAV 3% WAoo #&

W HAE3 5 =g A8

HA3] 5 A|2=dS A& A& AA Y dyA v &S vl FA48A Y. dE3 5 Al 28S
HAEA HES 3]st kS ] AAIE7] witol] WA Tk Aol FolEE S
geler = 9lon 7 Ay ARES U<y 2106>3 £

<FE 2106> #H A3 4 Alx"He i duA AAE DL AAE
EHOf Al A A EZhoff AlME B T Al A C
Hahels) | Hesls | talels) | dEas | Al | dgs s
M 7| A2 2HKWh) 9,722.974 | 9,791,234 | 7,903,943 | 7,887,627 | 7,633,643 | 7,656,247
A A2 2HKWh) 806,318 230,626 615,948 211,804 579,966 301,587
Z o X| A2 2KKkWh) | 10,529,292 | 10,021,860 | 8,519,891 | 8,099,431 | 8,213,609 | 7,957,834
MU E(% 4.8 494 3.11
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11,000,000 8,800,000 8,250,000
8,300,000
10,500,000
7,800,000 8,200,000
10,000,000 7,300,000
9,500,000 6,800,000 8,150,000
6,300,000
2000.000 5,800,000 8,100,000
8,500,000 5,300,000
4,300,000 8,050,000
5,000,000
4,300,000
7,500,000 3,800,000 8,000,000

HOfAlE A

HOj&4HE H2H(+0.5)

@ oy dule] 48

o oy Adule] HE=
YA A7) Aol
2.

HojAlE B HoOfAlE C

HOaHE =S (+0.5) HOjAMHE B (+0.5)

[Z2¥ 2.100] A L3 A=) A48

3 AE HAA L YA AW FE vl FA AT oy AuH] A8
Foes= AS e £ o 7 ¥ ARES <HE 2107>7

<E 2107> oy Adnje] Aol wE oluA AfRF H ARE

EOjAIA A EOjAl M B EHj Al C
CHARIS) | old H8 CH 2H() ok () CHAHEIS) | old M8
7| AL8 Z2HKWh) 9,722,974 | 8,540,536 | 7,903,943 | 7,360,058 | 7,633,643 | 7,001,237
7t A ALE Z2HKWh) 806,318 805,935 615,948 586,193 579,966 577,248
= of 4 X| AL ZHKWh) 10,529,292 | 9,346,471 8,519,891 7,946,251 8,213,609 | 7,458,485
XN 2= (%) 11.23 6.73 9.2
10,800,000 8,600,000 8,400,000
10,600,000 8,500,000
8,200,000
10,400,000 8,400,000
10,200,000 s sss 8,000,000
10,000,000 T
8,200,000 7,800,000
9,800,000
9,600,000 BA00.000 7,600,000
9,400,000 $,000,000
Y 7,400,000
9,200,000 7,900,000
9,000,000 7,800,000 7,200,000

HOfAlE A

A7

H 2t (+0.5)

oHojA| A B HojAlE C

HOaHE =S (+0.5) HOjAMHE B (+0.5)

(7% 2.101] o8 Awle] A8
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@ olE Adrle 48&

o ol Aule] A8e Bl A% WA olqA £ul@e W BAT olQ A 484
W7 ALEEFo] FolEE S EAT F om 7 Ay AES o< 2.108>3
2.

<} 2108> o E Al A& wE U ARHF I ADE
EOfAI A A EOjA| M B T Al C
CHARIE) | olE H8 | ARIS) | dYE M2 | akels) | g M8
M 7| ALS ZHKWh) 9,722,974 9,722,060 7,903,943 7,897,687 7,633,643 7,633,643
TIAAFS ZHKWH) 806,318 491,686 615,948 569,259 579,966 423,247
= of L X| AFS ZFHKkWh) 10,529,292 | 10,213,746 | 8,519,891 8,466,946 8,213,609 8,056,890
XN Z= (%) 3.00 0.62 1.91
11,100,000 8,800,000 8,250,000
10,600,000 8,300,000 ——
7,800,000 8,200,000
10,100,000
7,300,000

600,000 6,300,000 8,150,000

9,100,000 6,300,000

— 5,800,000 8,100,000

5,300,000
8,100,000
4,300,000 8,050,000 ——
7,600,000 4,300,000
7,100,000 3,800,000 8,000,000
THOHA-E A TojAlZE B THofAlE C
HOjAE HO(+05) EOjAAS ®@O(+0.5) HOjALAS B O (+0.5)
(29 2102] od Aduje] A&

@ 348 4=

@ VAV 22 wAle] g

o I T2 ALV AV)S A88 AdE AL YA 4w vl B45A Y. HF
% gz Aade 484 7t & U ) Feko] Bojzly] Wiz Wel Apgte] Folmi
AE gQle 4 glom 7 A& ARES <3E 2.109>¢ 2

<E 2109> VAV Fx W29 A& g oyx A7HEF 2 AAE
Qi A A QA B QoA C
CHAHCAV) | et (VAV) | THAHCAVY) | 2F (VAV) | CHAHCAV) | 2t (VAV)
M 7| ALS ZHKWh) 7,590,862 5,834,427 3,667,879 3,070,400 7177525 6,388,644
TEA ARE ZHKWh) 312,314 1,704,736 423,309 580,282 1,817,833 2,114,318
= of A X| AL ZFHkWh) 7,903,176 7,539,163 4,091,188 3,650,682 8,995,358 8,502,962
MU E(%) 4.606 10.77 5.47
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8,000,000 4,200,000 9,200,000
7,900,000 4,100,000 5,000,000
7,800,000 4,000,000
2,300,000
7,700,000 3,900,000
8,600,000
7,600,000 3,800,000
8,400,000 —
7,500,000 3,700,000
7,400,000 3,600,000 8,200,000
7,300,000 3,500,000 8,000,000
QmA A QmAB QmAC
BOjAIAS  ® o (+0.5) BOjAZE O (+0.5) HOjAIZIE B9 (+0.5)
[2% 2.103] VAV &% %2 &
W #AL3] 5 Al HE
o AAH G AxTE A8d) A WA oA av e W BAG AL 5 A 2w
& A4 AL HFere] Wi ta AAG] o] WA shs g o] Zolsi
AeE A F o 7 AEd ARES U<k 2.110>3 Zh
<}E 2110> #HAEE T Alagel 2 duR A@HF L APE
i A A QiA B QuA C
CHaHElS) | HEs = | A ElS o d 3 CH AH() oF ()
7| AL8 Z2HKWh) 7,590,862 | 7,557,694 | 3,667,879 | 3,706,021 7,177,525 | 7,195,475
Tt A ZHKWh) 312,314 311,290 423,309 243,901 1,817,833 1,522,314
= of 4 X| AL ZHKWh) 7,903,176 | 7,868,984 | 4,091,188 | 3,949,922 | 8,995358 | 8,717,789
XN = (%) 0.433 34 3.09
7,950,000 4,150,000 9,200,000
7200000 4,100,000 9,000,000
7,850,000 B
4,050,000
7,800,000 2,300,000
7,750,000 4,000,000
' 8,600,000
7,700,000 3,950,000
7,650,000 8,400,000 —
3,900,000
e 8,200,000
7,550,000 A0 P
7,500,000 3,800,000 8,000,000
QmA A QmAB QmAC
BOjAIAS  ® o (+0.5) BOjAZE O (+0.5) HOjAIZIE B9 (+0.5)
[1% 2.104] #LE3] 5 Al2=dle] A&
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@ oy el 4§
o 4y Anjo] A&S F3 1w AAL oA AH| S Bl FA ST oW AH] 484
W7 Abg o] Eoie AS F0T ¢ o 2 A ARES oha<Et 2111>9
Fdgu
<E 2111> A4 Adnuje] A Go] wE oA AuF 94 ARE
ST~ A Q1A B PU[ANE
CHA(RIS) | ol A3 | ciakels) | od A8 | CHA(RIS) | dd 53
™ 7| ALS ZHKWh) 7,590,862 6,423,446 3,667,879 3,098,107 7,177,525 6,041,357
7t A ALE Z2HKWh) 312,314 312,314 423,309 422 897 1,817,833 1,817,833
= o L X| AFS ZHKkWh) 7,903,176 6,735,760 4,091,188 3,521,004 8,995,358 7,859,190
LU E(%) 14.14 13.94 12.63

8,100,000 4,200,000 9,100,000

7,900,000 4,100,000 2,900,000

7,700,000 £008,000 8,700,000

7,500,000 4200,000 8,500,000

3,300,000
7,300,000 8,300,000
3,700,000

7,100,000 N 8,100,000

6,900,000 3500,000 7,900,000

6,700,000 F 3,400,000 7,700,000

6,500,000 3,300,000 7,500,000

QmA A QmAB QmAC
HOjAHE  HOH(+0.5) HOAAHS =9 (+0.5) HOjAHS B (+0.5)
(29 2105] o dnje A&

€ o due] 4§

o d¢& Aujo] H&S F3 e AAL oA LM S vlu FA ST o d AH] A& A
W7t ALERFe] FolEe RS Sl ¢ oo 7 AEE ARES Ue<iE 2112>¢
2,

<3 2.112> o g Auje] A& e duyA AEF 9 AE
22 A Qi A B Qi A C
Hakels) | oY M8 | tHA(RlS) | ol M2 | daels) | ddg 33
M 7| ALS ZHKWh) 7,590,862 7,712,991 3,667,879 3,667,879 7177525 7,177,525
Tt A ALS ZHKWH) 312,314 121,898 423,309 232,893 1,817,833 1,336,479
= of L X| AL ZHKWh) 7,903,176 7,834,889 4,091,188 3,900,772 8,995,358 8,514,004
MU E(%) 0.86 4.65 5.35
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3,000,000 4,150,000 9,200,000

7,900,000
4,100,000 9,000,000
7,800,000
4,050,000
7,700,000 8,800,000
7,600,000 4,000,000
8,600,000
7,500,000 3,950,000
7,400,000 8400000 ———
3,900,000
7,300,000
8,200,000
7,200,000 RAI0ARE
7,100,000 3,800,000 8,000,000
QmA A QmAB QmAC
HjAAHSE 2 (+0.5) HOjAHE EQH(+0.5) HOjAHE B 2H(+05)

[719 2.106] ol Awle] 44

() =9 Ao a4d AqyuA AzE

@ Ao

b 11&& LED A&

o 1EE W HAE&S T AE AA L YA AHFS vl BEAEAY 188 21
4 2PAAR AT 29 UA AFFS AGT F Yo 4 AEE APEE v
<¥ 2.113>9 7t}

<¥ 2113> 1LFEE LED Abgo] W oyx A @ AE
THOHA| M A THOfA|M B THOHA|IM C
nk-k- 158
Hakgey | T E H AH) o () | thangwy | T EF
LED LED
7| AL ZHKWh) 0722974 | 8738384 | 7903943 | 6291042 | 7.633643 | 6641293
TFA AR ZEKWh) 806,318 835,679 615948 | 1430558 | 579,966 597 411
= Of L{X|AF22HKWh) | 10,529.292 | 9574063 | 8519.801 | 7.721,600 | 8213609 | 7.238704
HMZE (% 9.07 5.99 11.87
10,600,000 8,600,000 8,300,000
8,500,000
10,400,000 8,400,000 8,100,000
10,200,000 8,300,000 7,900,000
8,200,000
10,000,000 8,100,000 7,700,000
8,000,000
9,800,000 7 900.000 7,500,000
5,600,000 7,800,000 7,300,000
7,700,000
9,400,000 7,600,000 7,100,000
THO AL S A ZHOfA| & B THOHAJ S C
HO&HS H2H(+0.5) HOj&HE 2 (+0.5) HCjarHE E2F(+0.5)

(21" 21071 &S LED A&
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W 18§ LED + 29 24g wjrjdy &&

o 18§ LED + 4 24 w7] dnle] H8S Tl A= AAY dyA] v S vl 4
sHTH 318& LED + &% 24 wj7] An] AX] A LEDZW ] HE Aoj=2 A3k WHto
A AMSES AR ¢ gon ZF Ay ARES U<k 2.114>3 2

<} 2114> 13§ %% Avjo A& mWE oyx ARt 2L AE
EOjAIA A EOjAl M B EHj Al A C

cpareeh | S0 ey | S0 gy | S50
ghed x| of ghed x| of gk Xl of
7| AL8 Z2HKWh) 9,722974 | 8,736,168 | 7,903,943 | 6,289,140 | 7,633,643 | 6,631,252
Tt A ALS ZHKWH) 806,318 834,907 615,948 1,430,558 579,966 578,264
= o X|AFS2HKkWh) | 10,529,292 | 9,571,075 | 8,519,891 7,719,698 | 8,213,609 | 7,209,516

N 2= (%) 9.10 6.01 12.22

10,800,000 8,600,000 8,400,000

10,600,000 IYC £,200,000

10,400,000 o

8,000,000
10,200,000 £,200,000
10,000,000 7,800,000
8,000,000
9,800,000 7,600,000
9,600,000 7,300,000
7,400,000
SRR 7,600,000
- 600, 7,200,000
9,000,000 7,400,000 7,000,000
THOHA-E A TojAlZE B THofAlE C
BOjAIAS  ® o (+0.5) BOjAZE O (+0.5) HOjAIZIE B9 (+0.5)
(23 2108] 1&4 LED + =% 24 njr|dn &&

ge x99 H&s Tl Ade dA9 A anES v 24T 15 s 28 48
Al 2R aAR e 29 oA AMERE ARE Ao 74 ded ARES Ue
<3 2115>3 2o
<3 2115> 31EE LED A&l wE oduA Az 2 AdsE &
2mEA A 2u A B 2H~ C
CH&H( gh) Hes CHaH( B Hes o aH( ) HEs
LED LED LED
7| AL 2H(kWh) 7,590,862 | 6,722,441 | 3,667,879 | 3,158,603 | 7,177,525 | 6,023,292
7k ALZ ZHKWh) 312314 | 369369 | 423309 | 560461 | 1817,833 | 2,066,111
% ol A x| AL 2HKWh) | 7,903,176 | 7,091,810 | 4,091,188 | 3,719,064 | 8995358 | 8,089,403
HUE(% 10.27 9.10 10.07
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3,000,000 4,200,000 9,200,000

7,900,000 4,100,000
——— 1100, 9,000,000
7,700,000 000,000 8,300,000
7,600,000 T
7,500,000 8,600,000
7,400,000 2E00,000
7,300,000 R 8,400,000
7,200,000 600000 i
7,100,000
7,000,000 3,500,000 8,000,000
QmA A QmAB QmAC
HOjAE HO(+05) EOjAAS ®@O(+0.5) HOjALAS B O (+0.5)
(79 2109] &4 LED A&
W 18§ LED + =9 24g wjrjdy &8
o 1F& LED + &9 &g wj7] Avje] AL&S Sl 1= dAY oyA LH S vl 4
ST 318& LED + &% g wj7] Au] AX A LEDZW 9] ¥E A2 13 Wk
UA AL ES ARE oy 2 A5 ARELS U<k 2116>3 2}
<H 2116> EgE& 2 Av]e & wE duA AgHE D AQLE %
2uA A 2ulA B QuA C
+ + +
CH AH( ) LED CH AH(d ) LED CH AH( Bt LED
ghod x| of ghed x| of Hhed x| of
M 7| ALS ZHKWh) 7,590,862 5,873,950 3,667,879 2,994 297 7177525 6,033,530
TEA AR 2HKWh) 312,314 405,408 423,309 609,127 1,817,833 2,056,271
= o L X| A2 ZFHKkWh) 7,903,176 6,279,358 4,091,188 3,603,424 8,995,358 8,089,801
ML= (%) 20.55 9.48 10.07
8,000,000 4,200,000 9,200,000
7800000 4,100,000 9,000,000
7,600,000
4,000,000
7,400,000 8,300,000
7,200,000 3,900,000
' 8,600,000
7,000,000 3,800,000
6,300,000 8,400,000
3,700,000
6,600,000 —
6,400,000 2600440 P
6,200,000 L 3500,000 8,000,000
QmA A QmAB QmAC
HOjAE HO(+05) EOjAAS ®@O(+0.5) HOjALAS B O (+0.5)

(29 2110] 2 &§ LED + 2% &g ujr|duy &&
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(vh) An] Al=€d old A AE

© FrjAA

b AHU+FCU 25704

o ¥ Au] A" Ae NS T3 AE AAe YA AvHEHS vlu BT 2 A
Hl A5 NAA dbE oy =] AR sl A AEHS AR 4 Qo 7 dxd A
FES UE<E 2117>9 2t

<3k 2.117> AHU+FCU 7Rl wE oy Aze 9@ A&
EtOf Al A EtOfAlAM B EPNPS NG
CHAHL B | AH| JHAM | cHAk(Leh | Mu| 7HM | cHak(Eh | Ad| 7|M
7| AFS 2HKkWh) 9,722,974 9,595,453 7,903,943 7,884,317 7,633,643 6,842,406
TIA AFS ZHKWh) 806,318 820,939 615,948 522,955 579,966 892,035
= o L X| A2 ZHKWh) 10,529,292 | 10,416,392 | 8,519,891 8,407,272 8,213,609 7,734,441
MZE=E(% 1.07 1.32 5.83
10,600,000 8,600,000 8,300,000
8,500,000
10,400,000 —— sy 8,100,000
10,200,000 SA00RN 7,900,000
8,200,000
10,000,000 8,100,000 7,700,000 —
8,000,000
9,300,000 — 7,500,000 —
9,600,000 7:800,000 7300000 —
7,700,000
9,400,000 7,600,000 7,100,000
THORALE A THofA| 2 B THOjAE C
HOAZHE HOH(+0.5) HOjMHS Ot (+0.5) CHAIAS © O (+0.5)
[19 2.111] AHU+FCU A S 71A

W Js7|+2dy AsAA

o Wkt dAMu] Ae MAS B3 AE AA dyA] AuFE vl EASA Y. WYET]
of Haee] A MAA 28 SR QA duyA] A SHS AR & o 2 Ay
AES OS<xit 2.118>¢ 2o

<H 2118> WE7]+R Ay AM wE oA AxHE 2 ARE
EOfAlAM A EtofA|AM B E [ PNPS NG
CHANEE) | Ad| ZHM | cHAK (el | dd] JHA | cHAK(KEDH | Au| JHAM
7| ALS 2HKkWh) 9,722,974 9,571,886 7,903,943 7,799,641 7,633,643 6,905,385
TIAAFE ZHKWH) 806,318 699,828 615,948 412,000 579,966 648,524
= o L X| A2 ZHKkWh) 10,529,292 | 10,271,724 | 8,519,891 8,211,641 8,213,609 7,553,909
XN Z=E(% 2.45 3.61 8.03
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10,800,000
10,600,000
10,400,000
10,200,000
10,000,000
9,800,000
9,600,000
9,400,000
9,200,000
9,000,000

8,400,000

EOdHsE

HOfAlE A

H 2t (+0.5)

8,600,000

8,400,000

8,200,000

8,200,000

8,000,000

7,800,000

7,600,000

7,400,000

HojAlE B

EOaAE

o 2t (+0.5)

8,000,000

7,800,000

7,600,000

7,400,000

7,200,000

7,000,000

(29 2112] He7]+2ds A

HoOfAlE C

RS RS

<E 2119> WEr+d e ARl mE oA AR % AdE

H 2 (+0.5)

A AA ] oA 2w Fe wla B4 s YE)
F7hE A% Y UA AEBE AT S Qo
s 2.

B Al A

Boj Al B

BojAlH C

CHANU B | M| 7HAM | cHAN( B | M| 7 | cHak(del) | My| 7HM
M 7| AFS ZHKWh) 9,722974 | 9,563,854 | 7,903,943 | 7,420,597 | 7,633,643 | 6,905,385
TtA A2 ZHKWh) 806,318 806,318 615,948 615,948 579,966 864,698
= of 4 X| AL ZHKWh) 10,529,292 | 10,370,172 | 8,519,891 8,036,545 | 8,213,609 | 7,770,083
MU E(%) 1.51 5.67 5.40
10,800,000 8,600,000 8,400,000
10,600,000 Sas £,200,000
10,400,000
8,000,000
10,200,000 £,200,000
10,000,000 7,800,000
8,000,000
9,300,000 7,600,000
9,600,000 7,300,000
7,400,000
SRR 7,600,000
. 600, 7,200,000
9,000,000 7,400,000 7,000,000

EOdHsE

HOfAlE A

H 2t (+0.5)

[ 2.113] W57 +W2s

HojAlE B

EOaAE

o 2t (+0.5)

T
s
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@ HAde A1E
@ AHU+FCU A 784
o Tz Au AzE AT NS B3 HE DA Ay v FEHS v E45GY T2 A
Hl A Al Qb oYX A= Qs oy A AFE S AR ¢ dem 7 A A
EL US<E 2120>9 2.
3 2.120> AHU+FCU 7§ el m& o= Aztd 4 A&
2u A A Qi A B Qi A C
CHAH EE) | AH| JHAM | cHAK( el | Mu| M | cHak(2eh) | Add| 7| M
M 7| AFS ZHKWh) 7,590,862 6,604,458 3,667,879 3,464,916 7,177,525 6,443,842
TIA AFS ZHKWH) 312,314 313,632 423,309 428,652 1,817,833 1,830,915
= o L X| A2 ZFHKWh) 7,903,176 6,918,090 4,091,188 3,893,568 8,995,358 8,274,757
ML= (%) 12.46 483
8,000,000 4,200,000 9,200,000
7,800,000 4,100,000 9,000,000
4,000,000
7,600,000 3,800,000
3,900,000
7,400,000 8,600,000
3,300,000
7,200,000 2,400,000
3,700,000
7,000,000 3,600,000 8200000 ——
6,800,000 i— 3,500,000 8,000,000
QmA A QmAB QmAC
HOjAIAS O (+0.5) HOjAIAS ®Ot(+0.5) HOAAS H O (+0.5)
[2¥ 2.114] AHU+FCU A5 7/H4
W Ysr+Rnde s
o Wi 44 Ae JMAS 3 AE AAY oyA avES vl SR Ys 7]
o madeel 4% AAA BE FE AW oUA GRS ALY 5 Qov 7 Axy
AAELS S<E 2121>9 2o}
<FE 2121> WE7]+R1Ady Ao wE YR A 2 AE
2mEA A u A B 2¥ £ C
CHAHREE) | MH| JHA | CHAN(EH | Mu| M | cHak(eeh) | Addy] 7iM
M 7| AFS ZHKWh) 7,590,862 7,209,212 3,667,879 3,491,945 7,177,525 6,716,101
TIA AFE ZHKWh) 312,314 280,472 423,309 403,443 1,817,833 1,830,915
= o L X| A2 ZFHKWh) 7,903,176 7,489,684 4,091,188 3,895,388 8,995,358 8,547,016
XM= (%) 523 479 498

- 150 -



3,000,000
7,800,000
7,600,000
7,400,000
7,200,000
7,000,000
6,800,000
6,600,000
6,400,000
6,200,000

4,200,000 9,200,000
A0 9,000,000
4,000,000
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<3 2.168> Comparison of heating loads
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<3k 2.169> Comparison of cooling loads
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9| 32 | 35 | 0886 | 898438 | 8085 | 9126 | 283007 | 2982 | 0972 | 95187 | 2.973 288
10| 33 | 24 | 0984 | 898438 | 8984 | 9126 | 215625 | 2982 | 0.996 | 70731 | 3.048 2.95
1] 34 | 14 | 1.000 | 8984.38 | 9882 | 9126 | 127764 | 2982 | 1.000 | 41748 | 3.060 2.96
12| 35 9 | 1.000 | 898438 | 10781 | 9126 | 82134 | 2982 | 1.000 | 26838 | 3.060 2.96
13| 36 4 | 1.000 | 8984.38 | 11679 | 9126 | 36504 | 2982 | 1.000 | 11928 | 3.060 2.96
14| 37 3 | 1.000 | 8984.38 | 12578 | 9126 | 27378 | 2982 | 1.000 | 8946 3.060 2.96
15| 38 2 | 1.000 | 8984.38 | 13476 | 9126 | 18252 | 2982 | 1.000 | 5964 3.060 2.96
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<FE 2174> I 713l YA & AG(HSPF+: A A9 4wk £3HA])

T | 2% | Azt X blc Qhr BLh BLh an Ph PLF Prh e HSP | HSP
= | °C) | (h M | (33) (4) (-4) (t) (t) (t) () F Fx
1 -15 1 1.00 | 8984 | 5606 | 8954 | 13879 13879 4621 1.000 | 8273 12894 1.07 1.05
2 | -14 2 1.00 | 8984 | 5606 | 8954 | 13431 26862 4621 1.000 | 15650 24892 1.07 1.05
3 | -13 3 1.00 | 8984 | 5606 | 8954 | 12083 38950 4621 1.000 | 22132 35995 1.08 1.06
4 | -12 5 1.00 | 8984 | 5606 | 8954 | 12536 62679 4621 1.000 | 34649 57754 1.08 1.06
5 | -1 8 1.00 | 8984 | 5606 | 8954 | 12088 96704 4621 1.000 | 51856 88824 1.08 1.06
6 | -10 11 1.00 | 8984 | 5606 | 8954 | 11640 128044 4621 1.000 | 66378 117209 1.09 1.06
7 -9 13 1.00 | 8984 | 5606 | 8954 | 11193 | 145504 4621 1.000 | 72626 132699 1.09 1.07
8 -8 22 1.00 | 8984 | 5606 | 8954 | 10745 | 236388 4621 1.000 | 113056 | 214718 1.10 1.07
9 -7 25 1.00 | 8984 | 5606 | 8954 | 10297 | 257430 4621 1.000 | 117280 | 232805 1.10 1.07
10| -6 38 1.00 | 8984 | 5606 | 8954 | 9850 374281 4621 1.000 | 161253 | 336851 1.11 1.07
11 -5 54 1.00 | 8984 | 5606 | 8954 | 9402 507698 4621 1.000 | 204974 | 454508 1.1 1.08
121 -4 73 1.00 | 8984 | 5778 | 8954 | 8954 653649 4568 1.000 | 231855 | 565319 1.15 1.11
13| 8 94 1.00 | 8984 | 6021 8954 | 8506 799601 4492 1.000 | 233627 | 655875 1.21 117
14| -2 110 | 1.00 | 8984 | 6287 | 8954 | 8059 886456 4426 1.000 | 194886 | 681746 1.30 1.24
151 -1 152 | 1.00 | 8984 | 6556 | 8954 | 7611 1156870 4414 1.000 | 160358 | 831286 1.39 1.32
16 0 228 | 1.00 | 8984 | 6828 | 8954 | 7163 1633228 4274 1.000 | 76444 | 1050916 | 1.85 1.46
17 1 219 | 094 | 8984 | 7103 | 8954 | 6716 | 1470711 4239 0.986 0 889840 1.65 1.54
18 2 232 | 0.84 | 8984 | 7430 | 8954 | 6268 | 1454146 4210 0.961 0 857481 1.69 1.58
19 3 229 | 0.75 | 8984 | 7664 | 8954 | 5820 | 1332818 4200 0.940 0 777149 1.71 1.60
20 4 220 | 0.66 | 8984 | 8099 | 8954 | 5372 1181942 4150 0.916 0 661294 1.78 1.67
21 5 218 | 0.59 | 8984 | 8352 | 8954 | 4925 | 1073597 4187 0.897 0 599738 | 1.79 1.67
22 6 210 | 0.52 | 8984 | 8503 | 8954 | 4477 940181 4181 0.882 0 524363 1.79 1.67
23 7 196 | 0.46 | 8984 | 8676 | 8954 | 4029 789752 4180 0.866 0 439315 1.79 1.68
24 8 185 | 040 | 8984 | 8954 | 8954 | 3582 662604 4174 0.850 0 363387 1.82 1.70
25 9 163 | 0.34 | 8984 | 9222 | 8954 | 3134 510832 4170 0.835 0 276646 1.84 1.72
26 10 152 | 0.27 | 8984 | 9652 | 8954 | 2686 408307 4165 0.820 0 214978 1.89 1.77
27 11 138 | 0.22 | 8984 | 9942 | 8954 | 2239 308917 4163 0.806 0 160429 1.92 1.80
28 12 130 | 0.17 | 8984 | 10296 | 8954 1791 232807 4162 0.793 0 118602 1.96 1.83
29 13 118 | 0.12 | 8984 | 10654 | 8954 1343 158488 4160 0.782 0 79184 2.00 1.87
30 14 98 0.08 | 8984 | 10896 | 8954 895 87750 4157 0.771 0 43447 2.02 1.88
31 15 85 0.04 | 8984 | 11051 | 8954 448 38055 4155 0.760 0 18823 2.02 1.88
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©

I
o KS C 93069] ¥ . &

AL FxA F5Ho| 1 CSPF/HSPF v

W 717kl Y A 2H] & (CSPF, HSPF)S A& 3817] 9la) 2zt £xw ut
AR o st Wikesy 9 AvndEe 77 54 A o] &3t AHET Bk 4 WA
Al eE R Rt HUEeE AEsIY e KS Vel wVIHANE S FEl
71zt Ay A] &&(CSPF, HSPF)E AtE3staith. ofdl i+ EnergyPlus®t KS C 93069

SEERS M]3k Zo|t,

9 9 FxAC mE CSPF/HSPF

guAn], 48, A9 7HA anvh MR A8sgls Al HSPF b= #Hdl 34% 4
20%% JERgom CSPF Hd) 8% HA 3%= Uelgth <& 2175>, <& 2.176>2 A9
B Aol mhE CSPF, HSPF Atk dyfelvh, d=o) 25 dAs/ dAste] Atst
= KSe] Wb Faf abE:y o= T3 dart AEEu dyA Se s s e
S, 715 Add 528 AT 47 vgEA A , W] Aol 2 oAk A

%
A grom] el g oAk 2 vet A% % 5 vk

il

o

<3 2.175> T-xAE HSPF

EHHE| 50% M| 65%
EP_COP KS LAE EP_COP KS LitE
=l
2.19 1.72 21% 2.21 1.46 34%
M (che)
(e =3
2.15 1.72 20% 2.13 1.46 31%
(che)
2y
2.21 1.72 22% 2.19 1.46 33%
24 (che)
(e =
2.20 1.72 22% 219 1.46 33%
(che)
<3 2.176> T-xA¥ CSPF
e HH| 50% S 65%
EP_COP KS LAE EP_COP KS 2AHE
By
2.98 2.74 8% 2.98 2.90 3%
E (43
(ere) =
2.98 2.74 8% 3.00 2.90 3%
(43)
By
2.98 2.74 8% 2.84 2.90 2%
24 (43
(e) =5
3.00 2.74 9% 3.01 2.90 4%
(2
o W .. F-3k abE Al KS 7)o A ol i AuAn|ep g HAgZS A-85to
G A PE AESY wge] A WY Pehgel NS Agetel BEsd o
BAgA o] g g Rske] ol ANk Beto] Aad Aow Als Huh AA KS 7]El
Ae g Fatds oS ate BHel A Hol dAE B
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o 9 FH A o] wE CSPF, HSPF H] i

e B g Al e AME a&AT] B e Ag xS 29 KSo A
oAlA Hd 37% HA20%°] eAE Holw Wire] 49 Hd 9% H4A 2% eAE KA

oh o] welel wel SEER®] grel ZA Wstgo] wel Wele] mE dAREFe] o]

KSollAq 24 g Fet&a oA 829 Fapgola & Aoz AF Aoz Al HTh

<3 2.177>, <3 2.178>2 W9¥ HSPF, CSPFE A& Aol

7
o

<E 2177> W$1¥ HSPF

EHAH| 50% EHAH] 65%
EP_COP KS PN EP_COP KS A=
M= =ek 2.15 1.72 20% 2.13 1.46 31%
(=2H =58 2.24 1.80 20% 224 1.44 36%
= =& 2.21 1.62 27% 2.19 1.61 26%
S A =ek 2.20 1.72 22% 2.19 1.46 33%
(=2H = 2.27 1.80 21% 2.27 1.44 37%
ek =& 2.23 1.62 27% 2.22 1.61 27%
<3t 2.178> 9 CSPF
EHAH| 50% EHHH| 65%
EP_COP KS 2xE EP_COP KS PN
e =et 2.98 2.74 8% 3.00 2.90 3%
=ap et 2.99 2.83 5% 2.99 3.07 3%
(3 [=} )
gt =&t 2.99 2.86 4% 298 2.89 3%
S A ek 3.00 2.74 9% 3.01 2.90 4%
=at = et 2.99 2.83 5% 2.98 3.07 3%
(3 S )
LHar S&F 2.97 2.86 4% 2.94 2.89 2%

W Hs 242

AdE Z4ASE AU ARl AT KS S Abgeke} 213
Aolol wpe dolg vmatdch YAk A5F L WA <
=] o

Aol 7h wAgske] Azwle] ¥

B, A4Fe 0] B AolF BANTA RS % & dAed ol AP 4 AS
é d 2 a9le] 57 gee AR KS

ol#f gt Afoli= SEERS W Ald S&AFTAAMNE 279% A= o] 7F oy A
AT 45 30% o9 xolE AN =, KS Ay Aol Wl AxE 42 o
HAEZF Qs Zog Wl

- 223 -



o #% 9 32717 24 (Y% Woowon mae

(1) 5%7]17] DB ZA}

7hH 597171 Ma

() 997171 DB ZAF

=K

)

2] 2R B,

s
W
]

—_
fite)

’

_—

—

0

ZO

[e)
7}‘\_‘3% Tl‘%

=

]

]

[e)

IS

S|
ax

oz FRehm, dgel e

718 1w, 7ka B, b

ks

o

~
25

oS
!

wE
i)

]

1

=

Tz meh B

1
o

2.179>

7= 3t} <3#

S

fife)

0

=1
<5 T

Hd#

2.179> Fxo &

<3

= [if)
- 10! S
] ulo ° ulo
ol | _ _hﬂ_ _|up H _
H| L TS| | ||| YO
o | |7 AR T
E uA:_/u o | U MU m_| H| |H|H|g
Ko vaumﬁ_o HMmu,MOEEMDWEE
_-|® Wi <m0 E S
I sl i -~ @o mJ 0= [
< | N
J m.._ = K __A_o A._
™ Rl - Ho
0F
ﬂ-r_l -
+|T|T T |7 | D
ol o - o]
malma Y zim e ey
| 3| ol ot | o ot o\ B | o =7 o | ol
= = | 3T <T - 3
R AT
00 | o | 7 | B B | < < E._.n R i B |z | B
oI | H | BI|wo| | | B | R | o | RO |2 | <F T
HIS R o =l Kl ur | <F
K |N < i My
olo
G G iy %
3l 3l 3l o
il °
. | o H
o | M o
oF! <+ 2l =

- 224 -



elo glo] 7h

OE]
719l

o

=

A7F A

=
LN

o]

[€)

o] %% 47} 9k W

) 5
haH svlgle] &3t
)

o

=

sto] A3 4

= = L7 5

ofub < () 2

2ol 9]

12 d o] 7|24

-
s

Aol A

. 2

0]
s

7}

[e}
a

me
ol

do

N

—_
file)

moﬂ
ol
o}
!

AR

1

<
T

TR 187 8ol o

Ho

A8

=

pu—

SEL ]

p==

[

LPG

el

ol
o
olo

!

A
B
bl
ol
ol
o
olo

)

bl ot

S

fAwE 7]

o

LNGo| th

-

R

% g5

=

el
Hio

skl ofell

A= An7]7]

75
&)

IS

=

_?4

(@)
ARG 19 2

=

=

=

at7]ell 2=A7F

o

A kel g o] At

o

- T

=
T

gl

) A7 T

Bl
Tor
Ho

wK

7171 & o}

of wef &

-

3 ),

2.180> Aw| 71718 Z71H|

o

=

o}

-
it

<

-
s

1o, o

(ASHRAE, VFI 2067, ¥+ Adn]7]
T

(i3

O
G I S
Mﬂ “ 1885
2lS|s|s| -
oF
i L
AT RS
i N
O
.m o o o o
IR
H|®| N &=
ﬂ (@] (@) o o
0F
- T | o
B Al | o
e K| =
Ho

e
Hr
olo

)

g
—

—

o]
HH

o]

- 225 -



, T4HE R
n o to of g
< ok = o w O_Lﬂwadmrwm%a o) o s ew >
- o W ook N T = % —
S i B R i R S S N o W
ﬁmﬂ;l%o%%wi A I < " mow LR
SN “Tghaw ¥ 50l g o U
o N s = b ~ _
JOMcatﬂmM%iiimman uTmuu_M ALN_on ® do X BN
X T BT i = ol X yp pp = Gl — Ho ™ &
o o (- 5 o] o N K N2y = 0N = o) = N B Ny
° doo . Ma 2 0 Wt R T m N - T 7 o N
Tomoeo, o < odo wE e i e S W o o NoRr
W%]xﬂfEﬂﬂMﬂmmﬂ oLﬂﬁ.LE, T 0%5.%1%
< 0 . I oK AN_:MHuvﬂrﬂ ﬂ@ﬂ%oﬂ MJ.A 0oty
BV o B ok S — o 5 AN T o R o Mo ~— o= R A
TR L FH ., = o = mp T 5 X < Jo = Mo =
muﬂwefwf e gt F oo oy . oV u:fleH
%oifqof%ﬂgﬁl VT = 2 = T o TR E W=
= of X G E e N T o ol X < oms D =
BB WA & LN T e W o AR 3 X T
mﬂﬂwiﬂx%kﬂ% _:Ayzw/ﬂ&:di oo o T
Ma%w%@ﬂﬂa%i R 2T Fxdw g
7ou_xO1y|11rﬂnTH0ATill oTN_l%JuMﬂm il Hl 7yﬂo|_.£AﬂL
ﬂm%cﬁo%%@nﬂ%g7 ﬁo%ﬂwofﬂm mﬁ%% E@i%ﬂ
"o o m_w.@qﬂa;ﬂo G S G = B o g
—r 0l N 13 _.Aﬁ N OT -y
ﬂwm%wmo%%%%%w %ﬂ%ﬂrma% ﬂmﬁo E,W%MM
ﬂl;ﬁq‘mﬂblt,ﬂllnnmc,_éex% q‘mamﬂfw._ﬂwm_v,o' .mLoD,mﬂ o) N
= %%7%%%5% 1ETM%¢J%W ¥ = OO
gM%ﬂ#%ﬂ%%ﬂ% V%i&%w ) A Pu%:mﬂpﬂ
Oxgk .OT O.f y‘mﬁ ,L;,._,Iﬂdl ;o‘l,_lM Wi X I@I,Muﬁ E = qu]ﬂ,nr‘._a <0
po@ W TE oy BT %Mduﬂ gp TR X X oy TN
o o T 0| — %O Eomﬂ N dl%] O ﬂl&o ket & e o X o
%%ﬂﬂﬁ%@.%m%a Eﬂg@%%ﬁﬂ% ® e 5o
= —_ IaN] —
:_le%ﬂz.lﬂﬁno%i ﬂanﬂl%d%ﬂ B o B gy e
° = T 2T o u}] N O 0K - B R ncPo]%
= N m <= Lo —_ P 2 g - Nfo g B B R o ke Mo ~
W@r.ﬂ%%]ﬂﬂi%x %xEAT% o ﬂulurm,i = mﬁfriﬂ
T O B ™ Jﬂl;o o] oo B o T ob m Mt BE o oW Mo ol N nnuﬂ ﬂHTE
igﬂmﬂﬂﬂeay}ﬂ O W o T N B == g N oy
T nanZled e T % 2 o ST H
Calk gL T Mo RN LR L © R EzVa
ﬂgyﬂa_eﬂw&%%aw __&A%%ﬂﬁﬁa SRR N 5o ®
EE I o doT L T e s RE bR
BT N R g MR T = o . w o - Lo @ RO . AR
ST o e M T M oS G ow e e T o, S T
%%AT%H;O ARCIUEE s PAY R o g B = I R E
crhtalEslncE maw R O A R S
o) S B e D EOCNEN ° o <
mﬂwl%ﬂ%ﬂwg%xox
EC IR ©

=

T

77]

o

2 A = (Cleanless)

(Humidity),

HE

=

=

- 226 -

719

(Temperature),

Z]

2l

-

s

ol th 3l 4]

=

=

!
(Distribution) ©] t}.

H ATAM =

TR



57| Sirocco Type 2 Air-Foil Type°l| o

N
Ho
4o
i
B

o
-
il

N

el
EE
o)

N
Ho
4o

}

fite)

JED

9]

|
~

el
Hio

shelch. olol @

753

=

=]

at7]ell 2=A7F

o

ATt

JENEES

S

of

1

24} ¥ LCC 97 5 &
Pz

3

Nfo
il
B
Tor
Mo

ol

17.5

) A 7171 W95 (ASHRAE, VFI 2067, 2

3

2.181> AR 7171 2719

2

hya
ar

<

H
=

VFI 2067

15
20

15720

142

15

2
R4

2% 914

Ol
m (] o o
A
H | - | N | = :
— o o o A
K
0k
ul -
or | = m) _
w | N ~ | °
)
Ofl
m (o] (o] o o
e B I I S
H| QN ®| =
M (@] (@] (@] (@]
0k
~ i
o | o o
(s}

700

2.182> AH|7]7]

ASHRAE

24

-
3t

<

IH

100
=

7| =5}7]

rn
o

18.6(chd)

15
15

15(&

108 &)
15
- 227 -

10(2F2l)

)

|

10(tH =)
18

15(8 &)

20(=
1522
20(%F

S&71
=




3. 321d = @7+ 3HA

na,

-8

7 71EAE NEF A AAE Y3 AE o YA Retrofit £F Process & & & 7]
9 w2 A ( Jhy ==0emn )

1) 71€EAE9 HA5H7I £ Retrofit £+ Process ¢ & FE&A4 AE

(7hH A& R ey " 4

o 71& A=E9 AHSH7IY 9 Retrofit T3 Processd 84 A8A AEE 95l A4 &
g T2 A=ES XA SIAY. F 67 A=ES o w JAgsid o ey 2 Fhuj A
A are AxE= HAAS YL 8 <F 2183>8 AAZAFRA} Y AE=E9 oln| A o]t}

<HE 2183> dH ZAF AE o]n| X
AAd=E HE A M= HE B AAd=E HE C

fan
e
-

‘P11 ddd

-
"'- EEE -
.1.- o 5 == -
- :"“l-‘r.---..'..'.;.i “i‘:ﬁ:
‘."'-l.‘.- .1_ 4 -'I.I-.._. g i“t

—

T Al A T Al B TojAld C

- 228 -



o

FAEE WA 7]

°©

AE F el dEe A

- 229 -

&) _mw
® ) X = -
n_._.= _ lAro <0 o/o £ £ O
~~ ﬂ/l; A_._._ —_ o < <t — (I
o of K 3 ™~ B ~ = +
. i D ()]
" o S T R - - <O =
ojp 20 o @ - ™ @)
0 K
X K
wjr
o
4
o T
oy T & - Iy K0
— Ty <0 Qo
‘u@l S o Tl ! AN = : E 3
il - _ N..o ° £ O
2 R o S ; — <l = BN N < © e i
=T S - O T = - I
e oo ar = K0 S < 8 = [
mqoﬁe o ol NIy _Nuo ) n/_ < i OON AVn
A e o mﬁ <0 11111 + 1o ¥ . ~ ©
= K
— iTv 7 =
XKo®o4
za® 3
k) ‘WNI 0 3 "
o X WH el q U
oV i 0
M i pitc i & x . E -
©oHoR . = 2 <0 0 ° £ 2
X Tl A _ <l < mﬂ M o _ﬂ/v hrd
- 9 ey < o K © = 0 L : +
ﬁo ‘Iﬂ B L ~ d . ~
e oo L il E3 K 2 g © < © >
P o T 31 g aie, | ur el = 3 N <
© oW % R | i = = |3
+ K "I_W < )
) \.Iwﬂ..
B N :
oo o o -
T KO - =
KT = T m@ 3 H_MM_V <+ ) o
EE :l D_ o [l D
= oy o . o of R T
NN T 1H = Tl Kk K0 =
_n_l




- 230 -

&H .
;OH dﬂ L
Mo T N B e R
= -3 S R
WO = mﬂl].uimﬂwﬁ;
g SO e
m - X B T o T
d.ﬂ7ﬂ Muc;ﬂﬂo%ﬁﬂ. &) e
C NG of B O g N i T T =7
~ J/H ‘.m-O Z.L ﬂ_1m ﬂ_\.m Im_l |_ﬁ|._ | I ] <t
g WL okl ol o < J) oo ol . _ ,
o T p @ TR il 3 bty n)
A o) < o Ko oo o X e
(y o = o e
X . oy W OB s =
[N M .1Dr| & Fo ok o <0 oo m__m
I oo AT T an -
Vo = 1_ﬂnmﬂﬂ%i.ﬂ =
CHCH 7dﬂuA|1_,/|1__/|o#ﬂrﬁo o
e %ﬂﬂﬂﬂ@@é B o
o ~ Bo
R umﬂmiﬂmﬁwumb% - | m
K X w2 [y o LY
o U < T o oL Ml
X _ A#H Z.._ fk'!.._ 173Al Hrv ﬁo ﬁo o T Ro
F T Mo H o S B 70 = 30
JlULudﬂ. otlxwéuml__dﬁ‘aﬂ <0
~ = ol oR ol - W 2 =
= N R Np o oo Lllxm*lot,AL 0
NS N s o E - 5 -
wiowﬂﬁ %mwmmewwwmﬁ 2
Y A
P en e PaT © T g % &
NR R ML o w_m R aUn o= o wp 5 <
~ X 3 )
&N Ny 2o 3 o= o @ = | W =
o) vﬁ T O ~ ‘yl — ~ = U_X \V4 Y| 2 0
of %0 T oe e T Mo w5 o )
= Rl m W 0 o R S o WX el to = it
4 T o 2T < Rn o , il
—_ =y alo] = o =& X o) @ o o 20 % il
D ﬁ SIS BT e ~ L [
—_ x° R oy Er e w o o PO o flgs g e e Y
me - ﬁoiou dl_/w_.ﬁaBAo&_.l
o mHﬂm% Mﬁ_fﬂn%%_oﬂo
r o 0 W orm ol = o R T EK TK ) g
I ZT Zo lo % ) of -0
| o R w Ko R
< _
of ~ Kq E3 K ﬁ
- o S
o ok




<¥E 2186> AlxHEl £ QA

Al

St Alolg 72 A Alelg 72 B Aol 7=
T2
318 7| 26°C 26°C 24°C
e
a3y 518 7| 25°C 24°C~26°C 26°C
7=
=87 235C 22°C~24°C 23°C
25Co|A | 320l
Q|7|7| = 25C oAt & 5140 L= 25°C oAb
70% 70%
_ 07:10~ 06:30~ _
AH.U 05:00~18:30 08:00~17:00
18:00 18:00
~ 07:30~ 07:00~ _
" F.CU 05:00718:30 _ _ 08:00~17:00
Y o 18:00 18:00
24|
2o . 05:00~18:30 el - 22:00707:00 06:00~17:00
J= | (2 04:00718:30) 48k - 07:30711:00 .
24 05:00~18:30 07:00~ 07:00~ 06:00~17:00
TR (2 04:00718:30) 18:00 21:00 ' '
P70l Wodels . _
™ e o 51x] or ol S|7|2 £ 25C0|4 Al 47272
ce EEEA B AT L e ssrola | B0Ca5CIAl B
29=A Damper 2 5 Z 0t Al WET| e
HMo{(4~5, 107112) - °
-3°Col 5t 5ol 5t
Q|7|7| = 5C olst & 5140~ &40 25C oAb
70% 60%
_ 06:30~ 07:00~ _
AH.U 05:00~18:30 08:00~17:00
18:00 18:00
ey
K| N 07:00~ 07:30~ _
F.CU 05:00~18:30 08:00~17:00
29 18:00 18:00
7|=
2% 05:00~18:30 07:00~ 07:00~ 06:00~17:00
2ol (2 04:00718:30) 21:00 21:00 ' '
e = mpux o Q7|2% 17°C0|5} Al s5t7)(27| 2
— o =) o L EEE §|_7 %_“:_ o 0 /él_ By~ Al =
coina T 517 20°C 0| 5C~=10C)Al

dSI| IS

- 231 -




ofr

2.187>& 7} A}
AL AE CO)F AFEF Al =E OS

Ay A
3t

A Alad R <

WINOS 7 %=

1
T

/?)]_

= A e
By

gl

48 1= A B¢

A AFS 2E FCU(SIF4)+CAV(S1 %)

ke
T

2.188>

A<E

o, *

o

O

<3 2.187>

(@)
ofu ~ o = S < &
p— L. O — —_— o —_~
Ao 8 ¥l oL 235 ||z
Wl g8 N 88| Iy a5
oo Ul S I e M CEE NGRS
3T 3 = o= ™
20
m
otl = o = = |2 | =
= B85 |82 9|2
N 3 < = N
_ (@) < O — N .
o0 N = ® X - ™ | ™
Klo
o .
iy ut
N
o 3
5 —
= m
<0 = — o —
oll Q = L E = L1 =
o S = e 8= |~ | 2
o 8 3 8 e T LR =
| B N | 7= |5 |®
0o
<
o ~ - S - O
~N o - " S = . s .
RO S E | SE ]SS ¥z
) N o © N O L=
olo oJ >~ 5 o RN O > ] | S
= S X 3 © ¥ L= | L ®
20
-
a
1] H |
| — u — o i
™ N n0 N 0 . o | o
N T
0 0 0 0 1] = i u
e I T T Moo
ol | ®E

IH

|

A
&l

el

=z 3
T %

2.188>

<#

D D ]
O O O
| Ko s I s
G B = 2
M_ A < < <
< O 3] O
)
Bl
$ = z3 2 3|2 3
Kl O oL O e O o
ﬂ (o] (o] (o]
T = OH I OH N oH
K P O S - B -
" - il A Tl A il
= ~ N
Mo
) ) )
2 2 2
T Zd | Zd | Za
5 | &t | 3¢ | B¢
Kq + - + - + -
> > >
H0 o< D < D <
Kk Qo @ Q9 Qe Q
I+ Ik Ik
K- K K-
= = =
< o0 O
- of oh o
__n_r__ ~ X ~
=y oo oo olo
30 3l 30
<0 <0 <0

- 232 -



erlE 117
EORGEE
A}

dl ol =] AL
=7 BA 29 A7 o] sk
Sl 3,100m?e] Ao = A
Q A 40,000m” 2 TFE7F ¥ S8 7
AES AA3IY. U <F 2189>E AE9 o

&
o
%]

oAt} B

<3 2.189> A& A st

g A A% Ht 8325040kWho &2 %
FELAdamd 52570 AFAAl T kol ]l 2
aredste] o

e Me, F71=
&

o ool Ao

= =

ol L 2| A} -2

A5, A

- c=s THOfAIM HE A TOjAIM HE B TOfAIM HE C
Atz 2
A2 9l AI|E HHA A Al AT MeA Ep
zo 8% SHof 9 of ot Al A SHof 9 of oAl A S 9 o Al A
R X5l 35 | X AF 65 X515 XATS X515 X AH8S
A5 2 71.6% 75.3% 59.86%
= 8 = 73.14% 243.7% 189.74%
CHX] H & 8,379 m 8,714 m’ 9,250 m:
Zal == e A 6,002 m 6,560 m 5540 m
o M X 47,950 m 40,101 m 39,432 m
HVAC CAV + FCU CAV + FCU + P.AC CAV + FCU + P.AC

7) http://kosiskr/, =7} A ¥E (Korean Statistical Information Service) A&

- 233 -

HA = A




oA & Az el AmjAl A e B o] A0l

B7] wZol, A EgAteke] WEdM ASE WY FEdd T o Ad5Es 9%

A ST vE2 AAREA £4S B3 dF A A= Ui 24 WEelt

. dviAlAE A

- A FHY =2 As 3T 5FH A 15 7= dl U EE Tdel AAE S
A A 1TFE S AE el SR vk deulolE o A= #H=5, 5, stdol A
A E o]

- T8 ddems HEWYEV FaAYETUIRE olFoA v Widd Aa"S

AHU(Air Handling Unit)2} FCU(Fan Coil Unit) Z12] 32 EHP(Electric Heat pump)® ©|
FolAdY. Tx7l= A 147 e ASHMEAGTTAY6T)ZE 278 27
(AHU)7} &A1ty 258 2719 o2 vy Zhxe] && #gsith 327+ 7%
of we} FAAIF FEoE xdIbs st

N

W ol A olHE A4 125 A4 3% 74 o= olg
o = ARZRE AGTERA o 22 ol
? otk e ulolele] Ao

f
1
2
B
N
%

Ws71¢ SFAYEF7IE olFoAd . Wi A"
AHU(Air Handling Unit)® FCU(Fan Coil Unit) 2|3 P.A.C(Packaged Air
Conditioner) 2 o] Fo At} &x7]+= AA 87/47F e 7zt oy SE(A 1T A3
)R 2~37/M9 FXZ7I(AHU)7F S48t 25 2~371¢] o2 Uy 712e] && #g
g 327 97l Rd wet FAHAVE o s 2AVE s

o, #AujAlE C

- wd geje) AR Mgy addolts A4 152 A3 73 74 o2 ol
b AE shael AAse] Y, W 9N Bol e AGIFRE A PTEAA oA 2 o]
H7b A% sheke] AxHo] gtk FREHE A% el 918 Ak Aol 45
= A2 9%, sheel 4xHo] Y.

- F8 99oRE HEYE/S £54 B olFold vk WY Axge

AHU(Air Handling Unit)¢} FCU(Fan Coil Unit) 12]a P.A.C(Packaged Air
Conditioner)2 o] Fo AUt} Fx7]+= AA 7T47F e zt oy SE A F15 A3
S)E 1~2709] Fx7I(AHU)7F A48 7 S5 1~2/1¢] £ v 7428 &5
ettt T2V 97|25 we AR FEor 2HT7bs s

- 234 -



<¥E 2190> A EHoA

x| & THOfAIA A EofAlM B HofAlM C
Q| Bu 5
0.896 W/m'K 0.941 W/m'K 0.896 W/m'K
dugg
wy mg | BE 2BRE 3.1 W/mK 331 W/m'K 3.0 W/mK
g dure 0.4 W/mK 0.6 W/mK 05 W/mK
Hiet iR g 0.32 W/mK 0.24 W/mK 0.31 W/m'K
A HFA zajzo| 25 ga
g2 EF HHAL 25 72| 1 } H=0l ) el
2x 23 Xyl 25 g2
=y Mg 7} ZONE¥® 2 =g7|7 L2tE zzstof ololg e
W Lpay Lhak Z7|2% 1 20T, de 725 26T
CK Lhub S AZE 0 11AIZF Wi 2BAIZE 1 13A]ZE
(W) AAdEE&EAT =58 93 ¢adgs e
O AHAl 28 BiEe g8 A85sE 83 AdasAT 55 Z2M2
o AdEEATE EN 14825014 A AIg AldE o =] 812 AZF dA Yz =]e] o
st g8 IS W 779 REESIEES o835t AA &4 A AE&HE Hd g8
#e LT B Ars B AN ALEEASF B Z2AAE dF F4o] 2ad 4
9o A% FHo] TQFHA e A2 vtk A &AST AEe dg V2 g o
=3 2
sl H2r- S S(HERS)
Sl iy Mu|o] HEHE 58 : g '
DATAZ} ZX[8}x] %2 #2 . ¢ o ssneaon
v 04 722| AMYDATASI 13 532 55 44| Al S
AW DATAS 28610l ARaSAS &3
35719 RESSEE(EdER) A=
ST Wy HH|o| REYs 98 Al 2842 2 2(SEER)
DATAZ} ZXj2 242 :
v Qu2)7| BEns sel HEE 85U 2|13 15N o
A2 28810] AT S 2H4(ESER) HE™ ; .
(TR
[ 2163] A a&ATe MY 2 A=W

- 235 -



o =y AujAl~dle] RERS g8 DBE &8 Ada &g A W2 Aujr]7] 85
3t 28 A5E 8% v 7|$od mE Vs AATE &t AdasAT AE
(SEER)S tA = 3tt}. SEEROA 9] 7FexAl4E 2 A9 & 55 §5E= 244
An7]719] F& Hol a8 AN EATE VE 55 A F9dEE AT =
g Qo] Tast 43S oA dh AL EAT AFEA APARALE F3E Aujr]r]e] B
P13 &4 DATAVF R0 = HF 25% ©@Holo Baed we An)r)7] &8 33 A
=& 59 7Fo WE VS AATE wot] AdaeATE AHEdY

o Aw|7|7] FEFSEE DBE &89 7| E AE AL g 2o
7:”%?—]_35-%7:”:’7: = (7]‘%_7‘-"'{[:25%><§——%25%)+ -+ (7}‘%_7‘—”'{;:100%><§-%100%)

o StAIRE Tt XAl H FE5S 98 DB gH x4 wet AEA U Gkl ¢ qlen
2 B =X A= Non-domestic Building Services Compliance Guide® ol A A Al sF+= 47}

A b= s AA e

@b 100%+-3t(Full load)¥r &A1 45
© 100% H-sH(Full load)ell tHet A ZE&RE A8t 2 45 AAE& ¢ AA7F Ada &7

F7b Atk (1E wA)

& DB7} 100% *-3F(Full load), 50% 4-3H(Half load)%+ &A1 4 ¢
TS Z& dlolHe A gho]l AMEEASFTE Wt

X
i)
fol
o
X
¥
I
ot
ftfo
S
X
N
)
ofy
B
X
>
<
+
fol
ftfo
<
X
N
.l
ofy
ﬁ
X
5
<

8) Non-domestic Building Services Compliance Guide, — Section 9.5 Calculating the seasonal energy efficiency ratio, 2013
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F7F AUA g wAE FFS Adstr] ko], SHHSEE A Avje AA4EY

o MY EsFXEI(ASHRAE)IA = A& oyAdzddd gt o8] 7tel=gkelS AAlstar
=4 I F'ASHRAE Guideline 14-2002 : Measurement of Energy and Demand
Savings'= A=2 2FA Jde= A L AFHINE 93 X3S AT},
o ASHRAE Guideline 14-20022] ‘5.3.2.4 Whole Building Calibrated Simulation Performance
Path'o] m2w Al gdolds 7|Whox Feirt 3 a4 AEES =58 4% dadt
e 8AES FHES HoY

8,760 A17Fe] dlo]H (8760 hour per year)
4% @39 (thermal mass effects)

ol Ar 2 2o dA ~AFA= (occupancy and operating schedules that can be
separately defined for each day of the week and holidays)
- Wy #9492 HVAC A X (individual setpoints for thermal zones or HVAC
components)
- Z|Adn o] HERSE AT 34 (user—definable part-load performance curves for
mechanical equipment)
- 7IAAdn] &% 9@ v AZA & Al dlo]¥ (user-definable capacity and efficiency

correction curves for mechanical equipment operationg at non rated conditions.)

o o] 3 HolHE HEoR A A 7IRke g gt A5 rtE A s W 7ol =gt
ol A AAlek= EAA AS ”?3 Zgo] 7hsaf Xt

o & A= ASHRAE Guideline 14-2002994] AAst= FAH HS WHd
Cv(RMSE)(the root mean squared error)®¥ ¥} MBE(The mean bias error)S AF-&3}o] 2
Al YA L& Al oS S U AALE T B3-S S

é
9
2

@) Cv(RMSE) [Coefficient of Variation of the Root-Mean-Squared Error]
o AFATFEOA WEASFE BaW, ARD Pyl @ ARl wAH B

dolfl BAL 9o, AL o] T AbE ARET AolE AFeL, e T 2FuA

9) U.S. Department of Energy (2008) M&V Guidelines - Measurement and Verification for Federal Energy Projects Version
3.0.
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M 248 kWh = A0
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Graph Weather Here

PURCHASE DATA HERE
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, Your location

1| Weather Analytics Station™

Q Meteorological Station

[2¥ 2.167] Design buildero] A& 7}53 7] do]H & A&3= weather analytics

TYPICAL_{'EXTREME PERIODS

GROUND TEMPERATURES

HOLIDAYS Mo o o L)

COMMEN Weather Analytics - Sensor Point Systemn data - based on the NOANNCEP Climate Forecast System Reanalysis (CF
COMMENTS 2

DATA PER 1 1 Data Sunday 01% 01! 128 319 | | | | |
e 1 | = 60 C8CBCBCE B = 3 AQtse 2 2
2013 1| 1| 2 so cacscscs -5 -6.5 90 101300 o o
2013 1 1 3 60 C8CBCBCE -4.7 | -6 91 101320 o o
2013 1] 1] 4 60 C8C8C8CE -3.5 -4.7) 91 101220 0 0
2013 1 1 5 60 CBCBCBCE -2.5 -38 91 101190 o o
2015 L) L) & sOiGacace s 16 =2 21 A01150 8 8
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e 1 1 2 S0IC2CaCaey 13| 07 86 lottan 180 1433
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201 H L) L) 14 bojcaECACE A 16 i L8 J01240 898 1913
2013 1 1 15 60 C8C8C8CE 1 -2.8 75 101290 600 1413
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2013 1 1 17 60 C8C8CBCE -1.5 -6 72 101340 227 1413
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¥ 2.208> FujAlAd Aol FHIY A L
ag 1~1257| 13~1627|
s 4 AGS-1000& AGS-1000E
2%t = 12 12
= 30m/min 30m/min
Clgs % 804 804
2= 1F~7F 1F~3F
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23 g4 WAL sk
23 F2t ATt B2t
b. #rjAld B
- A A B dEiwolE 2 FH T NeE e w9 2k 47k FJd A7) gy A
e ST Y £AAY, RHEE 5L nelste] BEHAT,
<} 2209> HvjAld Be dElHelE &
T& 137| 237| 357| 45 7| 557| 67|
A=
g = cos CEE= CEE= 248 st2 g st2 g
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=d S B178F B178F B178F B178F 1F74F 1F~8F
S22 SIZE | 3200x3000 | 32003000 | 3200x3000 32003000 | 40005000 | 4000x<5000

- 249 -



<3 2.210> #wjA]AE Bol FHIYA AL

o= 1~14327|
o Al AGS-1000&
2t = 12°
&0 30m/min
Cleg Z 804
S 1F8F
23 =10 330075200
23 ¥4 A
2 72t AT 2t
c. ¥ujrAd C
- @A Col AeMolE W RN AR o Eo ok U B @) duiA) A
S TG L 2HAY, RHESE & 1Hst] AEEduh
<XE 2.211> FviA]Ad Ce dEHlolE e
= 137| 237| 337| 45 7| 557| 67|
s7g
oy 78 s7g s7g sl 528
= (Ko x+2) e sE
st & 35215 35¢1& 3501E 35215 4ton 4ton
= = 60m/min 60m,/min 60m/min 60m/min 20m/min 20m/min
DOOR SIZE 1300 1300 1300 1300 2700 2700
2= 1F~6F 1F~6F 1F~6F 1F~6F B3™1F B2™1F
SZ 2 SIZE | 3200<3000 32003000 32003000 32003000 40005000 | 40005000
¥ 2212> #ujAlAd Col FHYa e
a5 1~657 7~1457]
s A AGS-1000% AGS-1000&
%} = 12° 2
&0 30m/min 30m/min
Cle s = 804 804
B B2 1F 1F4F
23 =0 520075500 330075200
2 84 PSR- PSR-
2 77t ATt BTZt

- 250 -



d selAA e )7l A7 Wi d A An]

- A o] e wolE 2 2 & 3

ol 97 Wit A av|e b Ee} k. wol AAE s A7)
) =

YA 28] HEFEe LvHE o= AF Ao A Simulation 23

o
o
t
3
L

<3 2.213> AWiAA ZeR Au]7]7]e] d3b Hat oy A ARS R

Azl ol & (kwWh) F2 2 2 (kwh)
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ARt Aan 8-S AA diote] w]go] 3oz o] AEsY I =2 H]Eo] =2
B ke 2 @ v eRAASE AErae g A9 2o
O= G,
n
>.C
i1=1
C : FH7}ol3F Retrofitore] H]-§FH 7}x]
n . Retrofit o oF
C, : Retrofit tJoFe] vj& (H26]& + 7]7] T2}
10 FHoF giy 7% FEFH Retrofit i oF
C : o} gy 74 F&H Retrofit Ji¢re] vj & (HA6]& + 7]7] ©7})
o YA AHES E v E&HI) A=A A = e 2o
<3 2216> v E§H7HC) A& A oA
4 X i
EN 2y A NS 4128} (C)
LAH RCWoss 250,000 = 250,000 / 1,572,000 0.1590
TAH CVHwxs 355,000 = 355,000 / 1,572,000 0.2258
CA} 19X 652,000 = 652,000 / 1,572,000 04148
YA YKL 315,000 = 315,000 / 1,572,000 0.2004
sHA 1,572,000 - 1.0

S
s A s Wi An77]e] A, 71E0d ARE Q1 AR7)7] dHelHE
=gk Simulation 23 #t¥ Retrofit tiQt AH]717] dlo]H & = ¢k Simulation 23 #k
o] o]l Z 7|5 AFE AY3th. 72 Y &40 WE &8 S Simulationo] A
Ao w2 Ay e 2 gt ¥ AUMAFE ZEF st V) eH A S 4t
L g Ay 2

F=
n
=1
F o FH7lg8F Retrofit9Fe] 7] F 7F=] 5
n . Retrofit b <k

F, : Retrofit 9¢Fe] 7]
(Retrofit Tt 3 & % &%= Simulation 47 #7F 7]& ¢F 3& 7 &%= Simulation 4
el =)
i FHOF Oy 7
o FoF gl 97
(Retrofit tj¢F =
o =)

=¥ Retrofit t¢F
&5 Retrofit W] 7] %
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e E = Simulation A3 @ )E oF FE& F {EEE Simulation E
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o W AFes FF VT HI AEAA = v 2

<E 2217> 71 HIHF) A& A oA

= 7ls X=(F)
HZ=AL | ZE 7|l s8It (F)
100 75 50 25 Simulation Z 2} Zt(kWh)
LAF RCWxxx 6.63 745 | 786 | 6.08 1,067,950 0.2419
TAF CVH##+ 6.08 7.22 7.8 6.07 1,032,646 0.2339
CA} 19X wxx 572 809 | 11.7 | 897 1,289,704 0.2922
Y AL YKLrxx 6.13 728 | 758 | 593 1,023,820 0.2319
A 2456 | M | AHA | 278 4414119 1.0

<E 2218> THAAF(V) AE A oA

M| Z= At =gy H|E E7HC) | ZIs "IHF) LHEY ZHAI R (V)
LA} RC W« 0.1590 0.2419 = 0.2419 / 0.1590 1.5216
TAL CVHxxx 0.2258 0.2339 = 0.2258 / 0.2258 1.0361
CAt 19X % 0.4148 0.2922 = 04148 / 0.4148 0.7044
YA} YKLx# 0.2004 0.2319 = 0.2004 / 0.2004 1.1574

o olo] g Atz 4 =2 Retrofit et T LAFS' RCWasx' KL dllo] H]-§3} 5§55 11
stale Wl THAAF7E B =2 dide® FlEHAu=E AS & 5 vk

@ ¥ VE digre] A4

o VEE Fs Z=d dictel el vl&3} 752 WMsts 534 om fristo] HE v] 7]&
of gt A A5 AEdeh. Ak st TRAA 7 22 F9E ko] Al
2 ST A gakAlo] = yctow HriETh wela AA DY JAAFE VFo R AbE
® 7EA A el whE 2 VE tijbss Blalste] AAldetRT =2 VI A S e Hds

® VE/IHE 288 A5 45
o i’ AEES] B7} Simulation AE HHFOE Wby Aul71Y] wAe HE SAAR
W AANAFE AN G BARLA oG AE BEte] e U 2u&e AW
Ao £ Estelobsitt @A) B F9) DBE Wyl 49 Avlol7] wE
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(2) NEAEY 57 £ Retrofit ZTEA 29 FF A A
7hH =4

o 7]& 71E9] Retrofite A Z3= A5HIIE 913 422 AAH A ST, Retrofits % A

(o3}
o A
2 S 71E AFEY oA A5RE AASE B R 24% YA A% Aolh

(h H809)

D o] ZEAX~ TS Y8 AE, dA A S g o2 Simulation 23} gholl Av|FS B A
st ZEAAE bgETh

@ o] ZEAM2~ BES AEA77] 8= 71 oy WA o] 7kt DIN V 1859971 8k
o}, ISO 13790’ 714+2] Simulation©] o] oF gt}

@ o] TEAA EFL | A& A Av &Y Simulation 23 S vl wdr] 93k A
S 2 Simulation®] B #H AES TR EofolA &&Hold ¢ T

@01ﬁiwAu%%»%%ﬁ%%ﬂ%ﬂh%@%ﬂ%iﬂéﬂ”ﬂﬂﬂEiﬂ%%ﬂlﬂﬂ
3

A AEE Aol A gslolol Bk 1ol AnrehE U4 A% A oA AH A
(Hg) delH7t flom o] 1FEE Agd 5 gt
U A e Feol A Ageti Qi AU EEEFASAE
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D EN-14825, Air conditioners, liquid chilling packages and heat pumps, with elecrically
driven compressors, for space heating and cooling — Testing and rating at part load
conditions and calculation of seasonal performance

@ EN-14511, Air conditioners, liquid chilling packages and heat pumps with electrically
driven compressors for space heating and cooling — Part 1 ™ 4

@ HM Government, Non-domestic Building Services Compliance Guide

@ ASHRAE Guideline 14-2002 — Measurement of energy and demand savings

® ISO 13790 — Energy performance of buildings : Calculation of energy use for space
heating and cooling

® DIN V 18599 — Energy efficiency of buildings : Calculation of the energy needs,
delivered energy and primary energy for heating, cooling, ventilation, domestic hot
water and lighting

@ AZ=o] dUuAAFEAYIE A — A A e
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(2h &) 2 Rel

@ 714 el B (Weather data)t= 49, Al7]e] whe} zpol7h Qleh, B 7ol A &&8 7] o]
B 7 £E(0), %507 ATER 2AE doleg wac s1gvele
]:H

- TMY(Typlcal Meteorological Year, 717 dlolH) ol YA AlE#old At JFS
A A 738 Ass e Aom gAY A7z 71 H ol HE EY ® ko
ZAIZE T 1 AFe] VA HE AR 7 e g8 A4St 283 HoyHE &
g 1d 1271 S A Aol
- AMY (Actual Meteorological Year, HA1 7| dlolg) @ AA| A gt 3 &<te] HA| Az
G HelHE F=a 149 1270E S 74 F Aolth
@ AZxEo HA7)oluAin Ho wel= kWhE &8s, v dAg A7y
kWh/m'® £33},
@ 71} dule= ¥, Ol = :
etk (o - FHYA T
@ Retrofit> - Av]7]7]e] wAlE 3 AFE AdUAL s NS Lot
©® Simulation A3} g3} A 2n]Fe] e vus AF&3s] 317] ¢ ASHRAE Guideline
14-2002¢] A4 WH¥ T 3yl Cv(RMSE, The Root Mean Squard Error)¥ ¥}
MBE(The Mean Bias Error)& Ab&3te] AAl ol ARg o Al Ed ol de &3 oy~
AHE e 8BRS A5 et

W
.
rlo

W 37 G AuE A9 st dld Simulation©] A €A &
)

= /HH]E

—~

- Cv(RMSE) [Coefficient of Variation of the Root-Mean—-Squared Error] : % 7 A - 2.
2k WEAlaE wohH, Peﬂ el tigk S AR olth. A Y AlEH ol H3
S Qg AG o]F= A7 2B S| Hol= A|FEaL, WY TS 2 FuAA 7)7H)
AA o] Alwd Aol ks 1:1]"8]' A g AR Uro] dolA = olE Hd Ay oA

3 52 2a7uAA 7]

g} gt} o] kel Aol RMSEe|th. Cv(RMSE)+= RMSES L &
7

rit
o oy Moo o
o
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& 2223> T EE&FEKWHK)
2 8 2HKWH/K) EXE = S He
=?HE Y 0.952 0.952 0.085
SMEF Y 1.903+3 1.903+3 0.576+3
Sk 13.531 0.933 2.963
His 10.913 5.797 2.67
4 0.035 0.035 0.035
z 3 31.140 13.427 7.479
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£ 2224> @I FldA gta] e EF 71 GulolE(H L)
2 AR (Wh/m d)
2 e
SEo
s A o L
1 19741 927.6 1435.6 2510.4 693.8
2 2962.7 1360 2061.6 3106.7 981.6
3 4136.9 1836.3 2680.8 3259.8 1281.9
4 4905 2045.7 3138.7 2782.2 1525.8
5 5075.1 2133.5 2942.3 2274.4 1596.7
6 4960 2082.8 2862.1 2035.1 1647.9
7 3701.3 1591.1 2088.9 1642.8 1259.3
8 4071.7 1876.8 2253.1 2170 1300.7
9 3804.6 1743.6 2335 2787.5 1186.4
10 3289.4 1747 2084.3 3208.6 1051.9
1 1969.4 933.5 1418.4 2443.3 678.7
12 1990.6 1073.5 1480.4 2872.6 691.5
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<3 2.227> € W H

8H(kWh/m'h, EP = EnergyPlus, casel=
Corrado & Fabrizio, case3= ISO )

p=h

L

AT Aok AL, case2=

South window, contineous, =& ¥, window size 11.35m:
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
EP 224 | 151 7.3 1.4 0.0 0.0 0.0 0.0 0.0 0.2 8.2 16.5
Casel 235 | 16.0 7.2 0.9 0.0 0.0 0.0 0.0 0.0 0.1 9.2 17.9
Case2 | 223 | 135 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 15.6
Case3 | 223 | 135 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.3 15.6
BEP
B Casel
M Case?
W Case3
] ] ] ] ] I
ig = 32 43 52 52 72 = 02 108 11 12
(& 2175] € ) B3} va(AE5d), 25
<3 2.228> € Yw) HeH(kWh/m'h)
South window, contineous, =& ZF, window size 11.35m:
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
EP 0.0 0.0 0.3 1.1 35 8.8 123 | 135 9.2 40 0.2 0.0
Casel 0.0 0.1 04 1.1 3.3 9.0 134 | 140 8.5 3.1 0.2 0.1
Case2 0.0 0.0 0.0 0.5 55 137 | 178 | 194 | 133 43 0.0 0.0
Case3 0.0 0.0 0.1 0.9 5.7 137 | 178 | 194 | 133 46 0.0 0.0
25
20
15 BEP
B Casel
ID B Casel
5 B Case3
0 T e —
12 12 3E 12
[ 2176] €1 Yt 53} vu(A&EH), 2FF
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<3E 2.229> AW W 5-8HKkWh/m'h)

South window, contineous, & 2&F, window size 11.35m:
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
EP 264 | 186 | 107 | 32 0.3 0.0 0.0 0.0 0.0 0.7 10.7 | 20.0
Caset 26.7 | 187 | 94 1.7 0.0 0.0 0.0 0.0 0.0 0.1 10.7 | 205
Case2 | 269 | 174 | 6.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 8.4 19.3
Case3 | 273 | 183 | 83 1.4 0.0 0.0 0.0 0.0 0.0 0.1 99 | 2041
30
®mEP
M Casel
W Casez2
H Case3
T T T T T I. T
12 228 32 a8 s28 g2 72 52 o2 102112128
(29 2177] €4 G 78 Blu(A&HeH), TF
<3 2.230> €®¥ I HsH(kWh/m'h)
South window, contineous, &2F, window size 11.35m
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
EP 0.0 0.0 0.2 0.9 2.8 6.8 103 | 118 | 77 3.4 0.1 0.0
Caset 0.1 0.2 0.7 1.5 3.4 8.1 123 | 134 | 82 35 0.4 0.2
Case? 0.0 0.0 0.1 0.6 3.9 122 | 168 | 190 | 125 | 3.6 0.0 0.0
Case3d 0.2 0.3 1.1 2.4 5.8 124 | 168 | 190 | 128 | 58 0.5 0.3
20
is
i6
14
1z ®mEP
10 N Casel
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ZF AP 2 RS A 8] Peak Aol Ao 2= 25E 2% 7187 7F 030 W<
& MODE 2% #]743te] MODE 2 At & 71" 2= MODE 1% 3& A5 =Z3ht
A A4 Al MODE &7 Z# 12~154] AFe]7F MODE 27} o} 9~12% MODE 1, 15~
= MODE 3% =&t Al7tdE 253 57 2 MODE 2A] 7] Aol oigh 2o
E Us <E 2.244>9F 2t
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FMETJFSE

<E 2244> A 2=z B S F3 MODE 2 ==

sil g Al 224 T
9710 0.9
10711 0.7
11712 0.5
12713 0.3
13714 0
14715 0.1
15716 0.4
16717 1.2
17718 1.4
18719 1.7
19720 1.5
20721 0.2
21722 0.3
22723 0.2
23724 0.2




o227
ALzt oz e a2

2= =5
. . . Pos Tot : 848 (m3) Vel : 5.3 (m/s)
MODE 1 10+ 30 97 ¢ R Rate : 642.13 (m3/h) Signal : | 144 (%)
1130 111 C 120 C Pos Tot : 917 (m3) Vel : 1.2 (m/s)
' ' : Rate : 316.69 (m3/h) Signal : | 14.6 (%)
. . . Pos Tot : 971 (m3) Vel : 1.2 (m/s)
MODE 2 1300 106 € 127 ¢ Rate : 312.35 (m3/h) | Signal : | 14.4 (%)
14100 109 C 138 T Pos Tot : 1027 (m3) Vel : 1.2 (m/s)
' ' | Rate : 313.90 (m3/h) Signal : | 145 (%)
) . . Pos Tot : 1054 (m3) Vel : 1.2 (m/s)
MODE 3 18+ 00 16 ¢ 132 € Rate : 309.43 (m3/h) Signal : 14.5 (%)
19 1 00 109 C 190 Pos Tot : 1185 (M3) Vel : (m/s)
' ' : Rate : 313.08 (m3/h) Signal : 5 (%)
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o129 uredehHh) 10,540 (kcayNm — 91 &)
izol HA(Q) = d29 HlYkea/NmT) x (HHUMRE - 27|2E(A)(TC)
T = 040 x (26 - 25) = 04 (kcal/Nm* - 91&)
= 0|2 AF7|ZHNm/Nm) x 27]|H| x H[H(kcal/Nm C)

3719 #EQ2) x (BHLTSE - 2A7[2E(A)(C)
= 10.696 x 1.1 x 0.31 x (26 - 25 ) = 3.5 (kcayNm* - &)

=Hh+Q1 + Q2+ Q3
10,5400 + 04 + 35 + 0.0 = 10,544 (kcayNm* - HE)

= AZAZZNM/h) x &L 2rkeal/Nm)

23 2H(kealh
= /h) = 42 x 10544 = 442.845(kcal/h)

W AZASY - 2 AEHAYIL
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3

x H=H|H(kecal/ke C)
Ll k2 24 (kcal/h) .

A =(COP)

= 311.255 x 1,000 x 1.0 x (127 - 11.3)
= 485,757 (kcal/h)

2d

=

- MODE 1 Ha+z

M

- MODE 1 COP = 435,757 (kcal/h) / 442,845(kcal/h) = 0.98

= 47941 x 1,000 x 1.0 x (11.6 - 10.4)
= 575292 (kcal/h)

- MODE 2 HH=

M
I

- MODE 2 COP = 575,292(kcal/h) / 442,845(kcal/h) = 1.3

= 313.125 x 1,000 x 1.0 x (13.3 - 10.8)
= 782,813 (kcal/h)

- MODE 3 &&=

- MODE 3 COP = 782,813(kcal/h) / 442,845(kcal/lh) = 1.7
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9 24 31
MODE 1 10 25 21 T1 =78
11 26 26
12 265 23
13 265 31 ~
MODE 2 14 T 5 T2 = 116
15 26.5 31
16 26 37
17 255 29
18 24 63
19 22 50
MODE 3 20 215 68 T3 = 469
21 215 68
22 21 45
23 21 45
24 205 64
o AE3 Al eATE S o
AAF 8 A = (78 0.98) + (116 x1.3) + (469 < 1.7)
AT 469+ 116+ 78
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mfel Al FojAld Ae] Y2 A HEE AT 1.64 o] .
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<E 2249> #AAE Belld & Fl WE] AR

Job 01
TRANE TIG
Tag CTV-600RT Model Number CVHF0485
Quantity

Certified in accordance with the Water—Chilling Packages Using the Vapor — .
Compression Cycle Certification Program, which is based on AHRI Standare 550/590. #un smull CERTIFIED’

www.ahridiractory.org

Sound pressure measured in accordance with AHRI Standard 575-94.

Water-Cooled Chillers
AHRI Standard 550/590

ASHRAE 90.1 - 2007 Add. M Complies
Unit Information
Model CVHF Compressor size 485
Impeller size 285 Orifice size 835
Motor size 453
Motor frequency 60 Hz Motor voltage 380
Incoming line frequency 60 Hz Incoming line voltage 380
Evap shell size 050L Cond shell size 080L
Evap bundle size 860 Cond bundle size 710
Evap tube type IMC1 Cond tube type TECU
Evap tube thickness 0.025 " Cond tube thickness 0.028 ~
Evap passes 2 Cond passes 2
Design Information
CO.Ohng capacity 6000 tons HCFC-123 refrigerant charge 476 kg
Primary power 345.0 kW o .

. . Shipping weight 9491 kg
Primary efficiency 0.575 kW/ton Operating weight 10995 K
NPLV 0.484 kW/ton peratmg weig g
\X/ye.—del.ta starter type Unit Mounted. WyeD Green Seal certification No
Application type Standard cooling Free cooling option No
Heat rejected into equip room 5.89 MBh g op

Evaporator Information
Evap leaving temp 7.00 C Evap pressure drop 7.07 m H20
Evap flow rate 361.7 m3/hr Evap fluid type water
Evap entering temp 12.00 C Evap fluid concentration N/A
Evap flow/capacity 2.65 gpm/ton Evap water box type non-marine
Evap fouling factor 0.00010 hr-sq ft-deg F/Btu Evap water box pressure 150 psig
Condenser Information
Cond entering temp 32.00 C Cond pressure drop 9.72 m H20
Cond flow rate 428.9 m3/hr Cond fluid type water
Cond leaving temp 37.00 C Cond fluid concentration N/A
Cond flow/capacity 3.15 gpm/ton Cond water box type non-marine
Cond fouling factor 0.00025 hr-sq ft-deg F/Btu Cond water box pressure 150 psig
Electrical Information
Motor LRA 3645 A Compressor motor RLA 623.90 A
Primary RLA(Incoming line) 625.4 A Min circuit ampacity 793 A
Un-corrected power factor 0.89 Max overcurrent protection 1200 A
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o WEY APLLAF V1E ATHE AALES Nad A, B AFE 671k BF Y
AR 97t g A0E e Hlth @A AFE UA 4Rt ABdeld Zea
Wol 4883 Qs AAREN B =Rl AASE 7E AFE olUA A5RAE 99
ABELAFE A 67%747e] 047 A AL FAT & AT

<E 2255> o Auvl7e] 2k
T dH4sE HEEZEA=T LAE(%)
H4UE HE A 1.30 1.49 14.6
H4UE H=E B 1.35 1.50 1.1
HdH8 dE C 1.22 1.41 15.6
T Al A A 1.05 1.54 46.7
T Al d B 6.07 7.11 17.1
o Ald C 4.86 6.14 26.3
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o 7|E AHE ARt ZRALY A ASS fld i 5= 20139 = oAy A] A

2 dlo]E 9} Simulation A3} HolE S | wsle] dolele AHIAS 7=3r)
7h 8 d= A

Ae] AA 20130 = A3 oAU A 2H A A HlolE o xRl 37E 48 B
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400,000 I - 1 1
350,000 -l ‘ % 1 B 5 ; 3 *— - o _—
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o i § i i H H i i H
12 2g 3 42 52l 62 74 84 o9& 108 118 122
HIIEdsEduX Sy FiLdsIHEg8Ed  HipEAsgn8Ed  HijEssisssd

[ 2198] 448 A= Ao A oAU AAEZF} Algdold A3} voly vz 2=
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e aseE 2 ds3M HERnd (A58 x22H ASEEAT

O LA X[ At S 2 HEDE
14 356,027 373,828 417,264 400,174
2 336,965 326,856 408,065 363,248
38 228,329 207,779 219,196 219,424
43 156,788 145,029 115,239 147,381
5% 199,245 186,294 212,196 176,133
6 259,301 251,622 321,793 267,080
78 328,769 340,933 404,386 360,660
8 358,969 349,995 473,839 391,635
o 344,150 313,177 418,142 348,280
104 207,742 180,736 206,496 215,013
1 273,963 260,265 308,208 312,318
128 366,009 417,250 446,165 464,831

N

o Algdold A delHe A& B3 AFS ¢lel ASHRAE Guideline® Z=AX~E
AgAZ e AEE HAS dHolHe vy 28kt

<E 2257> AgE& 7AE A9l ASHRAE Guidelined| W& 224 A= A1

e MBE(%) Cv(RMSE)
Adg A2 A AH olUXIAEY - -
HE53M Mgay -1.83 7.81
Y458 58ed 17.48 22.51
AdzgAs Hged 7.32 13.24

o B AT A, AeIA dol”HE AH AlEdeoldd AH&3 4§, MBE 3t}
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<E 2.258> 498 AS= B AA AUAAEES AEdold 2 dolE dxR

et == A Momnd Mo |MHse Meow AdzEA=T

O LA X[ AL S 2 HERE
14 413,419 434,090 484,527 464,683
24 474,729 460,487 484,698 511,758
3 333,120 303,139 319,795 320,128
43 273,980 254,801 245212 257,541
5% 239,481 223915 255,047 211,701
6 239,438 232,255 271,523 246,621
74 522,242 535,820 642,358 572,899
8 601,241 586,210 793,638 655,954
o 379,827 345,643 461,490 384,385
104 319,450 277,922 303,478 330,631
(Ak=! 299,839 284,847 337,319 341,816
124 343,031 356,752 418,155 401,346
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AEs8HS Ny 5.85 9.91
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10€ 400,213 309,765 380,202 414,220
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<FE2.262> A Al AA S| AALE T AlgElold A doly Wxx

CHat =5 Al Moz Meod | MHse Meow ARESEH
of| L{ x| At 2 Meod
12 960,255 834,462 1,125,419 1,079,327
2% 780,674 804,094 874,355 952,422
3g 646,825 679,166 620,952 588,611
42 614,039 669,303 549,565 546,495
5% 713,794 778,035 899,380 649,553
62l 763,002 610,402 1,037,683 824,042
74 831,746 798,476 1,097,905 948,190
8el 850,798 876,322 1,123,053 969,910
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108 677,782 765,894 711,671 732,005
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74 861,030 966,076 841,226 1,030,653
8 762,029 845,852 706,401 907,577
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[e)
HEAF o AFHAA HS dHolHe=E v 2ot}
<¥% 2.265> A BY ASHRAE Guidelined wE A4 A% Az
T2 MBE (%) Cv(RMSE)
T A|A B ALK of L K| AR 2k - -
MNesaMd Mg 445 9.46
MAZEe M4 226 25.86
AdZeAsT M2rd -5.60 10.04
o EBYA AT A, Ao dolHE AHAH AlEdolAdd A&k 49 MBE #k}

Cv(RMSE) 3 =5 ASHRAE Guideline®] 2124 7|+£& wEsls Aoz Ady ).

(vh) #AvjAld C
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<E 2.266> FujAA Co AAl AYAAEFI AlEEold Ad HolH xR

Hat AE2 Ax Moz seed | uxss neey | EEEAT

ofl LA X AL 2 HEgo
1 665,294 625,376 779,725 747,790
2% 803,976 779,857 820,859 860,254
3 532,720 580,665 511,411 458,139
43 490,118 524,426 438,656 411,699
52 464,019 491,860 408,337 410,193
62 509,964 525,263 397,772 501,295
78 918,207 945,753 817,204 762,112
8 1,205,817 1,290,224 1,097,293 1,121,410
92 1,215,693 1,227,850 1,069,810 1,081,967
10€ 997,154 1,146,727 947,296 887,467
1€ 664,960 764,704 525,318 591,814
12¥ 606,434 582,177 739,243 709,528

o Algdeld 23 oy

A Bee B
AeAgom A4 7

St =S 93] ASHRAE Guideline®] ZZ A~
ol e+ th3 2ok}

o,
N
N

o

o 1o,

<3 2267> AmAlA Co] ASHRAE Guidelineo] @& A=A A% 43

T& MBE(%) Cv(RMSE)
O A|M C AKX o XA 2F - -
ds=54 HERY 4.52 8.33
dHAgE H824 -10.27 19.52
Az 282 —7.01 15.07

o B34 AT A, de=4ad deolHE AH AlgdelAdd A&7 F, MBE

[e) = puls BA
Cv(RMSE) # =5 ASHRAE Guideline®] 2124 7|+& W53t Aoz JoE Sl

o WAAE 671ke] B WFAIN, AEFA Agude] 04go] hE wuSe| v A
gHoz e Aoz 3l Hoh

o AMZEATE HEAZ BRAS HAGSE s exk&ol © kx| wk ASHRAE
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Guideline®] B}34d <5 =& wEatA = X3 g dee 4 24 834 A5 #&
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¥ 2269> FdE 1E AdA & T Y257 AR

22254 §2(COP) 22HKW)
2a8s5} 25% 50% 75% 100%
1758
£ 2(COP) 1.32 1.61 1.47 13
o ¥a F3 U AAES 1Y S u AT W7o &3 g AnH|7]7]ES DBAA
39t Y257 Wiy 5 E 7HESkA N 71E 2d)el A 3 ol & del &&8kar
3 = WyegrE Wsr2 wuAsitta M- stay 559 AY DBE e E%

<3 2270> 498 HE A Retrofit i AH[7]17] FH

22t e ] == == I
H=Ab | =gy
(kw) 100% 75% 50% 25% (Ehel:H2)
LA RCW s 1758 6.63 7.45 7.86 6.08 250,000
TAb CVH#» 1758 6.08 7.0 7.80 6.07 355,000
CAH 19X xxs 1758 572 8.09 11.70 8.97 652,000
YA YK L 2109 6.13 7.08 758 593 315,000
o %% DBE Retrofit thd o &2 ®Hi FEFsas&s &&sto] 7|sH7FE AAstdaL, 7t
AR E 831 nE&HIE AAEA 715 H7F 2 v &7 Aol gk 7hA X4 A
b= by w2t
<FE 2271> A8 AE A9 MRS A= Ay
H| Z= AL Eak= (= s "It X (F) HlS WIF X (C) TEXI X == (V)
LA RCWss+ 0.2419 0.1590 15216
TAH CVH#» 0.2339 0.2258 1.0361
CAb 19X xxs 0.2022 0.4148 0.7044
YA YKL wwr 0.2319 0.2004 11574
o 8 AF Aol W Avle] Retrofit HIRFOR = LA RCWssx7} 718 743 4 527} =&
Ao el BT
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ZERI X == (V)

1.2342
1.1095
0.8243
0.9163

Bl g g7t X+ (C)

0.1981
0.2393
0.2772
0.2854

g7t X= (F)

7ls

0.2445
0.2665
0.2285
0.2615
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o 4YE AE Ct EAMY FFAY27IE 8350 oy oA EagRd s 337 95t

71 ARE vs B9 2y
<E 2275> AYE AE ColM 24 F9 Wy AR
REE55tH 52(COP) B 2ZHKW)
BaBs) 25% 50% 75% 100%
1758

2 =(COP) 1.24 1.53 1.39 1.22

o 3 Ha @ HAAES vHIANS W S W57 &) 9= Au]7]|7]ES DBl A
=239t YesrE Wi )7 B JtEE 7] wEe] e Z7gA] &40 st
We247] DBE &83}9] Retrofit tiete =2 XAA et A8 AE Co Retrofit thA A4
7171 AR+ o %29 2o

<3E 2276> 498 HE CY Retrofit thd An[717] B4R

sEssY 58
s e
M Z= At D
(kW) (S d )
100% 75% 50% 25%
LA} WCS++50 1758 1.21 1.28 1.40 1.15 185,800
LA} WCD+*+56 1969 1.30 1.47 1.61 1.32 216,800
LA} WCD#+50 1758 1.30 1.47 1.61 1.32 198,898
LA} WCD#+45 1582 1.34 1.51 1.65 1.36 181,800
o F=% DBE Retrofit th} o= Bi FEHeEES &3t 7|sH7ME AAI8H3a, 7t
ARHE &&sto] H-ER7tE AASATE 71ed 7 © v&H 7 Al gig XA A
= vs 2o 2o

<E 227T7> AdE A= C9o 7MXASF A= A}

K| Z= At I 7ls "®Il XF= (F) H| & "I} X5 (C) A PPN Y
LAF WCS#+50 0.2262 0.2372 0.9537
LAF WCD#*+56 0.2555 0.2768 0.9232
LA} WCD=**50 0.2555 0.2539 1.0063
LA} WCD=**45 0.2627 0.2321 1.1320
o A8 AL Co Y Au] 9 Retrofit theto &&= LA WCD#*#45' 7} 7+ 7} A =7} =
2 Aoz el HAY
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() AvfAld A

o WA AL DAYl FRAW eSS gt gl FEYS el gF dolE 7t glo]
A4EANE Fol 58S SAGAT 71RA £ HolE e AAGA Al A ANAE
28 724 Aug 5k B AS Wesr] £ dolHE o8 w2

FEFstH 22(COP) EEkW)
REE3 25% 50% 75% 100%
1758
2=(COP) AYEEE Sofl LUE
o ¥a Fat g AASES LA W AT Y57 &l st An7])7]ES DBOlA
FE3A 71E A8 T WeFrle W 717 BE Vs E A oy 8] 4 &
of Whtow FEa Wis fe WerlE HAAte £SO Retrofit ZERASE I P3H
of wjZol #e 23 A o] 7hHsd W7l DBE 2-835te] Retrofit thetoz AT
of Al Al A9 Retrofit i w717 R vhg 19k 2
<E 2279> FjAA A<l Retrofit T Av 717 AR
HHHSIH §2
M Z= At 2dd
(kw) (Shel:H )
100% 75% 50% 25%
CAL 19X xs 1758 5.84 6.72 6.97 5.05 462,700
TA} CVHsss 1758 6.08 7.22 7.80 6.07 355,000
CA 19+R# 1758 5.72 8.09 11.70 8.97 652,000
YA} YKLxxx 2110 6.13 7.28 7.59 5.93 315,000
o F=% DBE Retrofit th} o= Bi FEHeEES &3t 7|sH7ME AAI8H3a, 7t
ARRE FE&sto] H&H7HE AAssdn 7Ie® 7 2 SR 7F Aol e ThA A 4
e o B9 Y
<3 2280> WA AS] TRAAS AbE At
M Z= At 2dY 7l g7t x= (F) HlE g7t X+ (C) THAI R == (V)
CAH 19X xs 0.2185 0.2593 0.8427
TA} CVHxs» 0.2410 0.1989 12117
CAH 19+Re+ 0.3013 0.3653 0.8247
YA} YKLxxx 0.2393 0.1765 1.3555

o HWujA A A9l WHF AH]9 Retrofit torO 2= YA 'YKL*xx'7} 7} 7} 2|57 =& A
o2 39l HAUh
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(vh) A4 B

o ¥ujAld B TAMS] BIW Ws71E &8t ok #vAd BelAd && S HE W57
o] 7|# AR+ v B9 2o

FEFstH 22(COP) EZHKW)
T 75t 25% 50% 75% 100%
2316
2=(COP) 6.08 7.22 7.80 6.07

o A Fat d HAAES 1S W Y Yere &5l g A7 7]1ES DBOlA F
oAt 9 o2 ¥ 7Hsst Ws7] DBE €-83Fo] Retrofit tiQte = A4 sk}
A4 B Retrofit A Anu]7]7] AHE ohe 1w} 2

<FE 2282> AW Al Bl Retrofit A An]7]7] A1
HHHSlIH §2
_.g_%k T =T |‘HE 2= 7F7—4| 75;' =
K| Z= At 5Bl )
(kW) (She|: & 2)
100% 75% 50% 25%
TA CVHw 2461 6.12 7.31 8.06 6.43 421,000
CA} 19X xwx 2462 6.10 7.12 7.41 5.44 527,200
CAt 19X*+V/ 2462 5.87 8.16 12.31 8.66 717,000
LA 075x* 2637 6.28 7.10 7.51 574 320,000

o FZ%%¥ DBE Retrofit U’do2 Hi BEFIITES &8st 7|sH7E AASEH A, 7}
AJHE &8st v §HG7LE AA AT 75H 7 D v]&37F Ao gig 7pX A ¢ A2
W= o E9F Ao

<E 2283> #HujAlAd Be] JMA A G AtE A

M Z= At 2dY 7l g7t x= (F) HlE g7t X+ (C) THAI R == (V)
TAL CVHxxx 0.2426 0.2121 1.1436
CAL 19X s 0.2268 0.2656 0.8539
CAt 19XV 0.2986 0.3612 0.8266
LA} Q75w 0.2321 0.1612 1.4396

o A4 Bel Wi An] 9] Retrofit tlehe 2= LAV 07555 7} 744 XA 57k 2 Ao
o
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(mh) A4 C

o FujAAd Ci LAY HE Y
o] 7|# AR+ v B9 2o

< 2.284> HjAAE CollM &4 T WeT] AR

FE=F5tH 2E(COP) EEkW)
T 75t 25% 50% 75% 100%
2625
2 =(COP) 5.41 6.23 6.64 4.86
o W Wa P AALS neAUS W Y YErle) S| i Hvlv)7 5L DBOIA
39 9% 2402 ¢4 /bsW WE7) DBE B850l Retrofit iero = AW

<3 2.285> A Col Retrofit 7 AHl7]7] AR

REosy 58
=X Ny
MzAb | 2E _
(kW) (EFSl: 2 2)
100% 75% 50% 25%
YAL YKM#x 2813 6.21 7.48 11.03 6.34 330,000
LA} Q75w 2637 6.28 7.10 7.51 5.74 320,000
TA} CVHxxx 2813 6.09 7.39 8.16 6.54 428,000
LA} 080w+ 2813 6.51 7.33 7.73 597 335,000

23 DBZ Retrofit i o2 By HFEHEIFTLES 835}
ARE &85t H&HG7tE AR

<3 2.286> HujAlAE Co] ZHAA G AbE A

M Z= At 2dY 7l g7t x= (F) HlE g7t X+ (C) THAI R == (V)
YA} YKMpxx 1.081 0.2335 1.1574
LA} Q75 0.944 0.2265 1.0419
TA CVHuwxx 0.998 0.3029 0.8237
LA} 080+ 0.977 0.2371 1.0302
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2. AW Zj%—(G & S INNOVATION)

7} B4 18
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(0—0.25)9] 315 @8h= A7) Al (howr) _ 400(hour) 16%

TS A L hour) 2500(hour)
(0-25—0.5)°] 7512 28H= AIRE Al (hour) 550 (hour) 999
WHFELSEA T (hour) 2500 (hour) ¢
(05-0.75) 315 8.3k= A2k} Al(hour) _ 1100(hour) _ -,
WHFELSIA 7 hour) 2500 (hour) °

(0.75—1)°] 515 23F= ARk Al (hour) 450 (hour) 18%

WHFELSEA 7 hour) 2500 (hour)

<3 2280> Had COP 7k (F-iahd COP= A=A AA Alg)

F=575F 25% FE735t 50% FEF3t 75% F=55F 100%
AZF FotdHl 2 16% 22% 44% 18%
FZFSHECOP 4.75 5.38 5.77 5.66

o SSEER(F-3}7F5 %] £)=[(0.16x4.75)+(0.22x5.38)+(0.44x5.77)+(0.18x5.66)] = 55012

o
SSEER[AE 3o & &A0# 2 9EEA 5) vhgd] = 55012 x 0.98 = 5.3912

o o <3k 2290>2 A

x

H 53 % SSEERS HoF3 9t

2% = 79/ SSEER

SSEER i
HeRH
e Zaleny
LN o ¢ ZsFe

Me EHP 5.39 5.37 5.32
=4 EHP 5.21 5.26 5.37
A4 GHP 5.26 5.37 5.32
z3 EHP 5.32 5.37 5.32
o EHP 5.21 5.26 5.37
o = GHP 5.26 5.37 5.32
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a (p) = (p) yzg
= 71 pLanT1
[1¥ 2211] &x7]& &3 [19 2.212] PLANTH]# <] [1% 2.213] 1&9] PLANT7}
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[19 2.214] &<] AujAd

- 318 -



%

90,0

Z7| AlAH

at
[=]

(kW)

20

(kw)
50

150

(kw)
50
150
100

- 319 -

(kW)

50

30
150
50

(kW)

(kw)
100
100
100

A oy ® woM o
T o e ® 'R
~ e 20 o
. SZ gFzEt.r  |BE
. Do & e s "
A "y o e IS
=0 o A ‘Iﬂ
i W x Z T N
S pEEe 25 E
Ul o S *Eava Z W
TR RSN 5 Y
N FE R NE A 0 g
— s WD moo =
i . —_— o RO s
=0 WT oy = Mo = T = o
T L S+ T
iy R - g «
T 0 ﬂa W NFL =0 ‘.mm \.m_r_._ ,_urwe EE &o 70 m._.w
= g T 7 oo T "y
i e M A o o
B A B ol o) 1 o
- s o T & o =
E ol l M m ‘El ;OL wlArO ]HM M o
™ = jo T CCE
Ho w = T Moy =2 = |10
0 —
= xS 2xIerwaef @ ([Es
— M o 2 = N A Z, w0 |
N N o S X "o o &AK Y A | rin K
™ 2 O <o oo- 5 = =
e 3 o | o o
,ui‘._ 3 Ot o} ‘Dro ~ ~R
SRE wg D ris® dEreEgic v
L X = _ et
Fo FHo FHo Hl ) y 7o H_M_ wE < T > o w0 o
i - o =Tty d& ) E 1
ETRRETINET mo oMY R SRS A g
gm0 A0 o, L o @ W oz oW o, MG X )
ool 5 N A
Wl wl w AN AN W S & o n T+
|||||| : 5 W 4T G ok oy AT
. o = o] )
0 40 40 K K 40 = 0 o " oo = B- 25 0 =0
R R N A
W o o m X o n wWo . o T 20 o
mHeH R 0D g z 3
L BT TR R®E TR ST <=0
| X =~
2T T RPRERER 0oz
Tl TEPETHIT LT
A NI U ! CG - e e S T S Q
@ o & o o o




#2201>9 NOL9| 49 414 GAAFo] 100kWel i, 85517} 30kWel i1, vhi+

7} SOKWolehdl, A4 QA ge] T8 et @1 And Ronw F93) Wy

ot BEE ASnE 20kWe) depe] 2 qral
H, ol A WAL Aoz AN

o NO29| Z4-% A48 dAALFA00kW)o] & FatF(A50kW)H T Ao m =z AN F'7a)
Fe AT AAY AARFS 2AA o] A FUUE TR bo] FGORW) S
A @ A HES s Hul, dRstEs AT F QonE ¥5F AN g
7k AhE o] HeahAl He,

0 NO3®| 75 AAAY DPAFA0KW)e]l FG F3HFE0kW)nTE BoBz Feial
QS G A0, el A4 A RG0Kw) B AR aE A5 Ak 1
8 zkelw S0KW7F o] Wl o] ¥38 Aelsts Y= A4EsA Aok

o

oZ ol
o

=
1=}
T

© 2% ALk G

o MM S FAe Fah due] HFREE PLANT 9§43t PLANT®] 283
e ol AF g9 wagor ¥E =id

o W8 = (SPLANT®| HE%&l/PLANTS SCOP)

o Ywriew = (SPLANT®| #HF4-3/PLANTS] SSEER)

(7h 74

@ dlelE ®Hol=
o SCOPAH At #-€ Ho]E2 TZONE, PLANT, PARTLOAD_WEIGHTING_FACTOR,
RESULT, RESULT_RENEW|t}.

(@ TZONE H|o] &
o £ AA ARE BAsE HolEEHN, SCOPA A #olsts= PLANTS A2 ARE
st

@ TZONE E|o] & SCOP## ¢ &AL

<3 2292> PLANTH|o]E¢ ATTRIBUTEZ #H 9 A= (Ldd, dyd4d)

24y 2 o EEU
HEATING_PLANT_NAME1 28, EHP, GHP, Ej &fd 8=
COOLING_PLANT_NAMET H=7|, EHP, GHP U=
HWS_PLANT_NAME1 2dg, Eftd 8=
HEATING_PLANT_NAME2 22|, EHP, GHP, B & U=
COOLING_PLANT_NAME2 H=7|, EHP, GHP 8=
HWS_PLANT_NAME?2 2o, Bfd 8=
ME herdd| o] 235X 2|H|E0] 30%0[ H,
HEATING_PLANT_RATEZ2 8=
100-30=70(%)7t ool du|o| FstFEE0| &t
ME JdgbMe| o] Bt 2|H[E0] 20%0(H,
COOLING_PLANT_RATE2 E78=
100-20=80(%)7t ool du|o| FstFE 0| &t
ME Z&HdH| o] B35t 2|H[E0] 10%0[H,
HWS_PLANT_RATEZ2 =
100-10=90(%)7t ®ieldu|o| FstFEE0[ =t
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@ PLANT H|o] &
o PLANT® AEE A%st= Hols o]tk TYPES PLANT® l"ﬁ:neri 712

TES U <3 2293>3 ) thFdk PLANTO £A4 4%
al

ATTRIBUTEZ & o] A7 % ¢
TA A S A3

© ATTRIBUTEZ # 9o A4 A4

T TVALUEZ &2

< ATTRIBUTE

o HYY, sSIEfE =, By, 59 Yadd 2 dg€ds d¥st= ATTRIBUTE | t.
<3 2.293> PLANTHolEZ2] ATTRIBUTEZ & ¢ A< o
PLANT 55 ATTRIBUTEY e s
NAME EEIE]
CAPACITY Mulo| ¥zget
ORIENTATION A x| gt et
Ef 2k ANGLE: FEERIEEES 455
CIRCULATION AAEI MAEATO| w3 A LA & 3
STORE A Abdof x| ZHEEAL BE
SOLARPLATE Ao £5
NAME EEE]
CAPACITY FEEEEES;
EQUIPKIND S R(EH M NLE S)
SEEH= EQUIPKIND EEEES FEE]
(x| ) HEATCOP25 S REESI25%Z JtsHtEAle] 28, 0
- HEATCOP50 HEH550%2 S B8, 0
o HEATCOP75 RERS5%2 JtsaAe] 28, 0
= HEATCOP100 HEESH00%E JtEHEAIC] 58, 0
& NAME Nl
CAPACITY Moo MAZ
SEH= HEATCOP25 HEH55%2 SN B8, 0
(=719) HEATCOP50 HEE550%2 IS B8, 0
HEATCOP75 2HE575%2 S B8, 0
HEATCOP100 HERSH00%E JtEHEAle] 28, 0
NAME EEE
CAPACITY Mulo| ¥zget
HEATRECOVERY 3+ SREY, Y M
CRTEY HEATCOP25 222 505%E JHSA 8, 0
HEATCOP50 HEB550%E J5A 8, 0
HEATCOP75 2EB575%E JSA 8, 0
HEATCOP100 HEHE00%E JFEAS B E, 0
NAME EEE]
CAPACITY FrEEEES
KIND ZR(™M™, 7tA) e
E{E Al HEATCOP25 HEHS5%E IS A § 8, 0
HEATCOP50 HEES50%E IS Al § 8, 0
HEATCOP75 HEBS75%2 JHEHEAIY 58, 0
HEATCOP100 HERSH00%E JtEHEAIS] 58, 0
NAME EEE
CAPACITY FEEEES
KIND ER0tA, B, 29) TtA
54 HEATCOP25 HERS5%E IS 58, 0
HEATCOP50 HERS50%E IS Al & 8, 0
= HEATCOP75 HHEBET5%2 JELHAlS] 58, 0
o HEATCOP100 HEE5H00%E JtEHEAIS] 28, 0
2 NAME EEE]
CAPACITY Mulo| Mzget
EQUIPKIND (e, ) ]
Sl EEZ(XY) HEATCOP25 HHH505%2 JEHutAle B8, 0
HEATCOP50 HERS50%2 JhE Al £ 8, 0
HEATCOP75 HERST75%E IS Al £ 8, 0
HEATCOP100 HEE5H00%E JtE Al B8, 0
NAME MH|g
CAPACITY Moo MAZZ
SEEH= HEATCOP25 HEH55%2 IS B8, 0
(2714) HEATCOP50 FE2ES50% 2 7tsHtEAle] 58, 0
HEATCOP75 HERST5%E IS A & 8, 0
HEATCOP100 HEEE00%E JFE A 58, 0




& 2.294> PLANTHI o] &9 ATTRIBUTEZ A9 A9 (= <9)

PLANT &&/ ATTRIBUTE™ m= E=44
NAME Ad|y
CAPACITY Mu|o| HAZEF
Ef 22t ANGLE: M x| 2t 45 %
ORIENTATION A x| gk =t
MODULE S50 ZR(CZM, oW ) oz
NAME AMH|Y
= CAPACITY Mujo| g
:j z2 TYPE se+EY 5y ) PR
LANDFORM FHIX| (=AM, HX]) =X
HEIGHT YMI| X =0|
NAME Ad|y
CAPACITY Mu|o| MY St
o 3}
HEAT_RATE A M|
OPERATETIME TtsAlZH
©® PLANT Hlo]E&9] o< Ak
o b %9 94 04135 o] PLANTZ} o]&o] Ad(d)ola, v F3-2 #HHAPFeolw, €<
(11)40]0] 1, &S S0KWOIT), B o AZAPL B8 W& A} 25%0] FRyah /s

[e]
Al cop=7.5, 50%-4 B-REESE 75 A cop=7.3, 5% H-EH-32 715 A cop=6.5, 100% 2]
HEFSZ 7 Al cop=4.0 ¥ YERHAT

<IE 2295> PLANTYE oA (R E)

NODE_ID TYPE ATTRIBUTE TVALUE
105 211 NAME X (k)
105 211 EQUIPKIND o 2 &
105 211 CAPACITY 50
105 211 HEATCOP25 75
105 211 HEATCOP50 7.3
105 211 HEATCOP75 6.5
105 211 HEATCOP100 4.0

@ PARTLOAD WEIGHTING_FACTOR H|o] &

o & #9 Hole2 759 &= wE A FEFete AR 272 24 i o
Wom 9L, ZF F58 25%, 50%, 75%, 100%9] F-&F-st5 A detr] ¢s) 729 Z

9o A,
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i 2.296> PARTLOAD_WEIGHTING_FACTORH)| ©] &

DATA
COLUMNS ITEMS UNIT DESCRIPTION
TYPE
USE_TYPE 8= STRING - AZ2o| SE(AZA, olmtE, HH.5)
LOCATION x| o STRING - AE=o0l A3 XAMEE.5)
PER25HEATIN | 0% 25%tet 7| %ot o wE odzk 0% 25%AHol
] DOUBLE | % ]
G 2E25) Hlg SRS} ulg
PERSOHEATIN | 25% 50%\+gt 7| %ot 8ol e 917k 25% 50%At0]
7 | DOUBLE| % T
G FEF5 HE T35 HE
PER75HEATIN | 50% 75%\tet 7| %ot 8 =0l e 917k 50% 75%At0]
7 | DOUBLE| % T
G FEF5 HE T35 HE
PERT00HEATI | 75% 100% et 7| %ot 8ol e o12k75% 100%A0]
- |DOuBLE| % T
NG FE=F5 HE FE=F5t HE
PER25COOLIN | 0% 25%d &t 7| %ot xof wE odzk 0% 25%AHol
] DOUBLE | % ]
G e e e 3 e e e 3
PERSOCOOLIN | 25%50%! 2 7| %ot gzofl e o1Zk 25% 50%AH0]
] DOUBLE | % ]
G FEF5 HE T35 HE
PER75COOLIN | 50% 75% & 7| %ot gzofl e o1Zk 50% 75%At0]
_~_ |DouBLE| % T
G FEF5t HE FE5Fo HE
PER100COOLI |  75%100%d & 7| %ot 8 zofl e o12k75% 100%At0]
- |DOuBLE| % T
NG FE=F5 HE FE=F5t HE

PARTLOAD WEIGHTING_FACTORH| o] &¢] 18 ALy
o thE XE AEA G AT ol ELES] H 9ol FAHOR A Eo] AMFAL] W
B3l 0725%0] 8= 55%, 25%750% = 30%, 50775% = 10%, 75%100%% 5%<] Hl &< 7}
A= A Solth A& AbFA o] W sl 0725%0] 8= 40%, 25%50% % 40%, 50775%
= 10%, 75%7100% %= 10%9] Bl&& 7HA &= 4 $-o|t}

& 2.297> PARTLOAD_WEIGHTING_FACTOR®| o€ <A

TY LOCATION PER25 PER50 PER75 PER100 PER25 PERS0 PER75 PER100
PE _HEATING | _HEATING | _HEATING | _HEATING | _COOLING | _COOLING | _COOLING | _COOLING
At

T M2 55 30 10 5 40 40 10 10

Al

of

u} Ma 30 20 20 30 40 10 10 40

© PLANT #l¢] &3 PARTLOAD WEIGHTING_FACTORH o] £ A4t <
o AMEA S A §=o] AdAdne] FEEE Wb SCOP=7.5+55/100 + 7.3%30/100 +
6.5%10/100 + 4.0%5/100 = 7.167} ¥ v},

10 RESULT Hlo| &

o o] Holge ¥aAe 14 ARE AF@rh of Holte] A Pa= MuE B T
shujiel iAol 3, 14 22 lUA 28 A% Ak A3FEE g sk 2ol A
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<3 2.298> RESULTH| o] &

DATA
COLUMNS ITEMS UNIT DESCRIPTION
TYPE
ZONE_NODE_ID Z otol|LC| INT - ol L4 X| A to| &= &2 ofo|LC|
ofl L4 X| .
LOAD_TYPE = STRING - H:ohedh cdal HWg g vigky| Lxd
ST
zo| #A, 2.5 A% oluxeaTy

LOAD &5t DOUBLE Wh 57tX| LOAD_TYPE" 2 12E2| ol X|&O|
Aussoz 1Zof 6074l oluxIZFS
=53t
AZE
AHU_NAME STRING - HAZE Z=7|2 ol
Zx7|0I5
AHE
AHU_HEATINGPLA
habAH| | DOUBLE ZE7|o| AZE charMs|e| SCOP
NT_SCOP
SCOP
e <
AHU_COOLINGPLA
HekMH|S | DOUBLE x| AdE Hdbdu|of SSEER
NT_SSEER
SEER
AHU_VENT_TYPE et7| Efe STRING VAV, CAVs 2t7| Etel
AHU_RECOVERY_ g3 _ o =
STRING HMedslg, Hedsls,
TYPE Et
AHU_LOSS_RATE | 3 =7|#£4 | DOUBLE % SZEZ|E AAYY| mWEol Hdls 2HUE
MAINPLAN
MAIN_PLANT To|2 STRING - MAINPLANTS| ol &
SUBPLANT
SUB_PLANT o= STRING - SUBPLANTS| ol &
PLANT2<| = I
SUB_PLANT_RATE b st DOUBLE % A Estoll M PLANT27t 2Ethst= H|E
T orE
ol LA % _
ENERGY W 2AL ol K| 2%
Lt
TIME_STAMP TIME

@ RESULT 49 A+&

o NO12 Fz7|nte g FEo| P35 Az Alz=delth o] 34 £ 2add Fx7]d
AZE HAu e F8(90%)F X719 EAB%)S RS REEH EEdEth A e
G- A/ 5 &) ¢ (1+454 5/100)=(24.678/0.9)(1+3/100) =28,282.6(kWh)7} T},

o NO29| 2% wiias Hdelnde2- 739 v Fgate d$oth Bl

o

T&o BAdY29] F&o] BHBXolrE XA E=0.9%70/100+0.85+30/100=0.8857}
Ak webA o] A9 ol | A 4 e g = sl &/ 3 5=35,000/0.885= 39,5648.027F H T}
o NO3¢ 74 5300(kWh)¢] #®&FatE RIHI(ESEI0%)=E Hgstes 452 F8 AuA
228 7%=5300/0.9=5,888.88(kWh) = A4+l T

©
S
X
o
K
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3 2.299> RESULTHIol & A7 R ALE ALe

NO 1 2 3
ZONNE_NODE_ID 105 105 105
LOAD_TYPE H H HW
LOAD(KWh) 24678 35000 5300
AHU_NAME 17355 =7| 8l = 8l =
AHU_HEATINGPLANT_SCOP 0.9 0 0
AHU_COOLINGPLANT_SSEER 0 0 0
AHU_VENT_TYPE VAV 0 0
AHU_RECOVERY_TYPE M 0 0
AHU_LOSS_RATE(%) 3 0 0
MAIN_PLANT 2= = oliey 2oz
MAIN_COP 0 0.9 0.9
SUB_PLANT = = oliey 8l =
SUB_COP 0 0.85 0
SUB_PLANT_RATE(%) 0 30 0
ENERGY (kW) 27420 39548.02 5888
TIME_STAMP

@ RESULT_RENEWH| o] &
o AAAEN ] FRE AN

mlo
r

7%

=

<3t 2.300> RESULT_RENEWH] o] &

DATA
COLUMNS ITEMS UNIT DESCRIPTION
TYPE
PRODUCT oLk DOUBLE Wh el YiksH
RENEW_KIND MY BF STRING - Bitd, Ef 2, B, Xd, ARTX|

©® RESULT_RENEWH o] & <12 A}

o Th& X 190 %Y AAF=15650(Wh), Bl FEA2F=9,201(Wh)o] L, 2 e gAY 2k
2=18,012(Wh), Bl A4 =12014(Wh)el 25 o] Ze] yj&olt), ot 19% HoFaal
M7k 1556kWhel A S aae e olo) Agahis Avlel waTe 4ANL & AeS
war, we Bl e 9okWhe] A9 AAEo 2M ojo] e Aue] Hahare Al

= I~
gk 4 Q.

<3t 2.301> RESULT_RENEWH|o] & ¢J& Al

RENEW_KIND PRODUCT(Wh)
PV 15,650
SOLAR 9,201
WIND -
GEO -
PV 18,012
SOLAR 12,014
WIND -
GEO -

- 325 -



BHold AF
(1) AlEHA =d A9

.

2 §-5h9)

of & AlEeoldyt ISO 13790 AL ol

iy
o

)
0
Lol
s

M

A= A &

T

L EEoA

A& ol A

sy

7

=
=

g

= &

[/EAEANA 225 A A 5 Sl o]

=

5

=

o
(29 2216] F F2AEF) S} AN AEFTF24(%)

Foll A
oAM= el 7k Sy ISO 1379000 A
5t Atk

°©

2 3}

=

=]

—

0
™
—~
file)

—_—

X
X

il

o3

4 Fx27F HS

=
—

<3 7

= o

g ®rh

o

AE o 4 ook 2 g6l

i

3

—_
o

- 326 -



Field Units Obil Obj2 Obj3 Obijd Obis Obij6
Name A_327_1_0_0 wW_327_2.0.0 Ww_327_3 0_0 W_327_4_0_0 W_327_5_0_0
Surface Type Floor Roof wall Wwiall Wwall Wwiall
Construction Name 1 3 5 5 5 5
Zone Name 327 327 327 327 327 327
Outside Boundary Condition Ground Outdoors Outdoors Outdoors Outdoors Outdoors
Outside Boundary Condition Object
Sun Exposure NoSun SunExposed SunExposed SunE=posed SunE=posed SunExposed
‘Wind Exposure MNowind ‘WindE xposed ‘WindE xposed WindE xposed ‘WindE xposed ‘WindE xposed
Wiew Factor to Ground 1 1] o5 05 05 05
MNumber of Vertices 4 4 4 4 4 4
Wertex 1 X-coordinate m 28.4629665461 20.0489665461 28.4629665461 28.4629665461 20.04B9665461 20.0489665461
Wertex 1 Y-coordinate m 0.5274198172 0.5274198172 0.5274198172 B.9414198172 B.9414198172 0.5274198172
Vertex 1 Z-coordinate m 1] 27 1] o 1] 1]
Wertex 2 X-coordinate m 20.0489665461 28.4629665461 28.4629665461 20.04B9665461 20.04B9665461 28.4629665461
Vertex 2 Y-coordinate m 0.5274198172 0.5274198172 B.9414198172 B.9414198172 0.5274198172 0.5274198172
Vertex 2 Z-coordinate m 1] 27 1] o 1] 1]
Wertex 3 X-coordinate m 20.0489665461 28.4629665461 28.4629665461 20.04B9665461 20.04B9665461 28.4629665461
Wertex 3 Y-coordinate m B.9414198172 B.9414198172 B.9414198172 B.9414198172 0.5274198172 0.5274198172
Vertex 3 Z-coordinate m 1] 27 27 27 27 27
WVertex 4 ¥-coordinate m 284629665461 20.0489665461 284629665461 28.4629665461 20.04B9665461 20.0489665461
WVertex 4 *-coordinate m 8.9414198172 8.9414198172 0.5274198172 8.9414198172 8.9414198172 0.5274198172
Vertex 4 Z-coordinate m o 27 27 27 27 27
(19 2.217] 4= AE Building Surface Detailed
Field Units Obj1 Obj2 Obj3 Obj4 Obj5 Objs
MName A_327_1_0.0 W_327_2. 0.0 W_327_3_0_0 W_327_4 0.0 W_327_5_0_0
Surface Type Floor Roof whall wall wall whall
Construction Mame 1 3 7 7 7 5
Zone Name 327 327 327 327 327 327
Outside Boundary Condition Ground Adiabatic Adiabatic Adiabatic Adiabatic Outdoors
Outside Boundary Condition Object
Sun Exposure MNoSun MNoSun MNoSun MNoSun MNoSun SunExposed
‘Wind Exposure MNowind MNowind Mowind MNowind Mowind ‘WindE=posed
Wiew Factor to Ground 1 a 05 05 05 05
Mumber of Vertices 4 4 4 4 4 4
Wertex 1 X-coordinate m 28.4629665461 20.0489665461 284629665461 284629665461 20.0489665461 20.0489665461
Wertex 1 -coordinate m 0.5274198172 0.5274198172 0.5274198172 B.9414198172 8.9414198172 0.5274198172
Wertex 1 Z-coordinate m a 27 a a a a
Wertex 2 X-coordinate m 20.0489665461 284629665461 284629665461 20.0489665461 20.0489665461 28. 4629665461
Wertex 2 Y-coordinate m 0.5274198172 0.5274198172 B8.9414198172 B8.9414198172 0.5274198172 0.5274198172
Vertex 2 Z-coordinate m a 27 a a a a
Wertex 3 X-coordinate m 20.0489665461 284629665461 284629665461 20.0489665461 20.0489665461 28, 4629665461
Wertex 3 -coordinate m 8.9414198172 8.9414198172 8.94141983172 8.9414198172 0.5274198172 0.5274198172
Vertex 3 Z-coordinate m o 27 27 27 27 27
Vertex 4 X-coordinate m 28.4629665461 20.0489665461 28.4629665461 28.4629665461 20.0489665461 20.0489665461
Wertex 4 -coordinate m 89414198172 894141983172 0.5274198172 89414198172 89414198172 0.5274198172
Vertex 4 Z-coordinate m o 27 27 27 27 27
(19 2.218] Z7kA Y 74 % Building Surface Detailed
2) NEHA 27
I
7h A= AR
S sl 2z 7| S|
O 738l 2 AU AA
o] o] ] Z AL 10 ]Oﬂ__o ;}Oﬂq_ QLT 1 3 ]Q/\ ]:q S| ==
o %554 ERS ,]_Zj,_ A=A S = }?jE—u‘ Skt &= XK 27 T ATl E;%]%»JAL. Zj
=0 o] o T X j}oLQ‘ 1;], == =32 9] g o] A=
EdTde] 8 ZrdS Vit AEAZY. B dests 98 AE AlEolAl
A= O = Slo = = Q] ] .
1SO 13790 & W5 A7) ee gl Ao Agstdon, #2907 E Q% 4 m3/hm?
o;}oﬂ FE O IF ] o}olou:] Ay wd 1 g = tﬂ‘] =
Hrgstitt. A A TIA FRo A g = Bdo A A QAT =, HA g
o I = A :‘], ol 1;1r
29 o9& 74 st
<3 2.302> 1Zone 27 %k
o
XA - M2
2 =]
S L 7 H Ol_l A|'_|_)éI
= If - -
vab-—g=3o %: 9m =0[: 2.7m
= S| A
go[sl 1.5 ACH
HENL
o L= —] Qo =
TSR chd/ol &
yd B — =]
HZE oldg
&1 ERE I
- | |
Aty dyes e E20C | e =06 C




° ®

2 A4

AS g 71F0 2 50% AAEN o EnergyPlus ¥ ISO 13790 & 7HAIAMH oA o] &
AARE L3 sAth FAEE o 7 AR AlEFolAS AU o BFE
I G valuets 9WF ddFo =2 6129 0812 8393l EnergyPlus B3 =3 Az
gk SHGC 3ol &dst Foz Mesigr). oju] SHGCH#N = Feld o] fle o=
2dstste] G value®t #93g 5S40 HEE =4 34

o]z o] TFE 2 G value= Table 63 o 1 2 19783} 0.687= A3} 2t
FHZ UAAFHE Al HIYIE o] dElx= AL G value o Energy

T
= =
plusoll Al E&3 FS Fos A ASH] € v&S VWMo R A ATE 48 2A

& AbE Al ASWHA T E et HAlE AT €89 g2 A7)
Aol A 8= W5 90wn/m® « kol EFE = gholth #A 2 A

of FxA i dE&FS FERAT AAE A WHRT oy, 7, 6,01 FEE FE TLY
faolty, FxA &FH dE&F FTFE Table 7% Zow 1 e 31.140kWh/K,
13.427kWh/K, 7479kWh/K= 2F=9 ghs ISO 13790 4ol A&kt

off
-

<¥ 2303> T 2d #HA AR(GEF7]F)

B HE o & (me) a5k 2F2(W/mK)
2|8 1 22.70 = 0.25
Q| u42 22.70 A 0.25
9|93 11.35 = 0.25
Q|4 22.70 =5 0.25
=Y 70.79 0.39
HEEH 70.79 0.46

)

i 6.12

ZHEhY) 11.35 =1 G Value

0.81
<3 2304> FIHAY AR 2 wA ARSI

B HE ™ & (m) th5t 2F2(W/mK)
L =1 2270 = 3.39
Lied2 2270 M 3.39
243 11.35 =t 0.25
L 244 227 =5 3.39
Xl &1 70.79 1.97
HEEH 70.79 0.25

]

i 1.978

0] E) 11.35 = G Value

0.687
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@ 7140l
o &4 AAEE 3662 Bt UNN LA JFow Ak FEA dgwe] Aol wy| 9
AZER B ANE WAGE BER S, olE A UL d%eAoR 4P
o Z[ZdelHe =yl 7|FE wrdsty] 98 xR M AdS AASAL, = WY
A sElol A 207 ARE JoR 45T HolHE Agadth +4W AU B
Aol FeelHE o g3te] 169 Wre] A58 AAAFS Axste] AHgakal
AF & A gy A st3] gigtvlar 3 7] olHE Ve 2 A F 3 mollA
9] L E VHto g 3 &A1 714l elH = Table 1, 29F YERE vpe} 2o,
<3E2.305> S Ei ey A sh3] diE@dvl=s 2 7T ol B (M=)
o AbzH(kWh/m d)
=) 2~ K| o
: TEd = M — = =
1 19741 927.6 1435.6 25104 693.8
2 2962.7 1360 2061.6 3106.7 981.6
3 4136.9 1836.3 2680.8 3259.8 1281.9
4 4905 2045.7 3138.7 2782.2 1525.8
5 5075.1 2133.5 2942.3 22744 1596.7
6 4960 2082.8 2862.1 2035.1 1647.9
7 3701.3 1591.1 2088.9 1642.8 1259.3
8 4071.7 1876.8 2253.1 2170 1300.7
9 3804.6 1743.6 2335 2787.5 1186.4
10 3289.4 1747 2084.3 3208.6 1051.9
11 1969.4 933.5 1418.4 2443.3 678.7
12 1990.6 1073.5 1480.4 2872.6 691.5
< 2.306> 714Hd ol
S| Ar Sh=Eff 2ol L x| &t3] M2 (86 d-05H7| &EDOE-2x3).ixt At=E 0| &350
o] &l EnergyPlus Weather Statistics and Conversions2 At2 2 MM = EnergyPlus A2
7| &kdlolH A &(www.kses.re.kr)
Hae7|2=[T] ANE2E[TC]
14 -1.3 13.2
2¢ 1 1.2
34 6.9 9.7
4 13 96
54 18.3 10.9
6 22.8 12.9
74 25.3 15.6
8 24.8 18.4
9¥ 20.9 19.8
104 15.5 19.4
11 6.2 18.1
124 1 15.8
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71 91381 Supply Fan< ON, OFFA|o1 & & & 9l&= AFTF Alxdoz FAS A HEF
25 AALS Y 138°C, t 50°CE AAstAd. 3 A5 SIEFHZ §=F vl st
Hes wafl 5s A4 SIEFHE AR AR 9 A3 S| EfE &
F 7171 545 18 S|EFRE AAE AT oty et 2t
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4 s s i o eSS A i i A

Mixer
SUPPIY | coling
Fan Coil

L 7> ———

[72% 2219] 717IA & el 74 5=

<E 2.307> A z=E A

S|EE=Z 7|7 #FM X}

HEEH olm-0ofo|X E}g Modulate Flow
Fan &2 0.9
ot AS 300 Pa

Fan Ad =
e 28 0.9
K| of ghal On, Off | of

S|Em= 7o W= H=EM 22k -16TC

Heating Electric &2 0.8

Z2FH of Single Duct : M &3 4

= M7

SA~AZ
$A ~AES 3659 B9 24N AL NFoR A TrA A8 Ao]E 1] 9
3 Algbabol o3k AL wAES BED &1, o2 98] 24N AL eHow A
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2\

Lﬂ A an g kSt

A9 Aule] COPHslel 2 AE¢FS =+ A s34 Total Cooling Capacity

Function of Temperature Curve, Total Cooling Capacity Function of Flow Fraction

H o

° ®
o of
1m uW

ok

i)

Curve, Energy Input Ratio Function of Temperature Curve, Energy Input Ration
Function of Flow Fraction Curve, Part Load Fraction Correlation CurveZ %}A &l oF 3hc}.
57HA1¢] o= A9 doly Foll Zie AAgho]l v, dAA AT FiEN
sto] & COPOl @3 th2A o= AS & 5 vk A dolgE g saof o, &
Algdold FAAEHJANA A 7|2 ARG Vo ®m AlEdoldE stlon,
71EA o2 AEd HolHE o ZTh

A

hid

a1

Oh 2o mE Yy &F 44

Total Cooling Capacity Function of Temperature Curve

Curve = C1 + QX+ 3 X* + Chy + G5y + by

o] 714,
X = &7+2%
Y = d7&%
<HE 2.309> Total Cooling Capacity Function of Temperature Curve 43 3t
Cooling, Heating
Curve Biquadratic
Cft 0.942587793
c2 0.009543347
C3 0.00068377
C4 -0.011042676
C5 0.000005249
C6 -0.00000972
X, Y @t
Minimum Value of X 12.77778
Maximum Value of X 23.88889
Minimum Value of Y 18
Maximum Value of Y 46.11111
D fgol e Wzt &3 sk 34

Total Cooling Capacity Function of Flow fraction Curve

Ourve = Cl + 2 X + C3 X*?

o] 714,

X =5

- 332 -



¥ 2.310> Total Cooling Capacity Function of Flow fraction Curve € 2 %t

Cooling, Heating
Curve Quadratic
C1 0.8
Cc2 0.2
C3 0
Minimum Value of X 0.5
Maximum Value of X 1.5

T d
ol oA Fthste] e COPE AASE T8 AAEA = X4 &
7F Ao @A g Aol AlEst= EHPO tlolH = FE-sel] wE
COPRF #|A] sFar Qlo] dfj el A A& st LG EHPS A, A9 2xx71 9= Power
Input, Total Capacity, & ©|-&3Fo] 918 A7 delA A& dolg e 717] &3 Hl—%%
A5l #+S 839 Energy Input Ratio Function of Temperature CurveZ
H] 28k EHP 7]7]8%< TC / PIE 3ol COPE AF&E3stal AdA e o] Ao A 25/0,
50%, 75%, 100% Aol >=5 AbEstal 98 A7)l Alesks dolE ef 3 2l A
A&t dolE e COPE YA AIH T

—'CD

¥ 2311> <3 2313>2 919 22 WS &839 Energy Input Ratio Function of
Temperature CurveZ AF&3F Zojn <F 2312> <% 2314>2 Energy Input Ratio
Function of Temperature CurveE At=3sl= 34 S UEFIA Ao}l Energy Input Ratio

an

Function of Temperature Curve?] AlAb4218 oy A3} bt}

Energy Input Ratio Function of Temperature Curve

Curve = C1 + QX+ (BX* + AUy + G5y + by

] 7] A,
X = 72k
Y = &57]2 Fo7= i 2=

<% 2.311> Energy Input Ratio Function of Temperature Curve 93 gk

Heating
Curve Biguadratic
C1 1.0768782
c2 0.0023446
C3 0.0000223
C4 -0.0113914
C5 0.0002647
C6 -0.0001373
X, Y @k
Minimum Value of X 1277778
Maximum Value of X 23.88889
Minimum Value of Y 18
Maximum Value of Y 46.11111
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<3 2.312> Energy Input Ratio Function of Temperature Curve W5 2F&H
X 2 Y 2
Meles - Ayes s XY =R

=20 400 15 225 =300 1

-20 400 16 256 -320 0.99599986
=20 400 18 324 -360 0.99107214
-20 400 19 361 -380 0.98420219
-20 400 21 441 -420 0.97744111
-20 400 23 529 -460 0.96727273
-20 400 24 576 -480 0.96276504
-20 400 27 729 -540 0.96072342
-18 324 15 225 =270 1

-18 324 16 256 -288 0.98999531
-18 324 18 324 -324 0.98114204
-18 324 19 361 -342 0.97542612
-18 324 21 441 -378 0.97074499
-18 324 23 529 -414 0.96340589
-18 324 24 576 -432 0.95604006
-18 324 27 729 -4386 0.967816
-15 225 15 225 -225 1

-15 225 16 256 -240 0.98024641
-15 225 18 324 =270 0.97539277
-15 225 19 361 -285 0.96970129
-15 225 21 441 -315 0.96319127
-15 225 23 529 -345 0.97263248
-15 225 24 576 -360 0.98937701
-15 225 27 729 -405 1

-13 169 15 225 -195 1

-13 169 16 256 -208 0.95998963
-13 169 18 324 -234 0.95171699
-13 169 19 361 247 0.94703672
-13 169 21 441 =273 0.95839243
-13 169 23 529 -299 0.96620286
-13 169 24 576 -312 0.98176161
-13 169 27 729 -351 1

-10 100 15 225 -150 0.926957
-10 100 16 256 -160 0.92415839
-10 100 18 324 -180 0.92695661
-10 100 19 361 -190 0.94066221
-10 100 21 441 -210 0.95285157
-10 100 23 529 -230 0.96430585
-10 100 24 576 -240 0.98397048
-10 100 27 729 =270 1

-7 49 15 225 -105 0.910115
-7 49 16 256 -112 0.91375631
-7 49 18 324 -126 0.91929655
-7 49 19 361 -133 0.93476493
-7 49 21 441 -147 0.94989756
-7 49 23 529 -161 0.95881235
-7 49 24 576 -168 0.87571991
-7 49 27 729 -189 1

-5 25 15 225 =75 0.911943
-5 25 16 256 -80 0.92005578
-5 25 18 324 -90 0.92732622
-5 25 19 361 -95 0.94182905
-5 25 21 441 -105 0.95938387
-5 25 23 529 -115 0.97120288
-5 25 24 576 -120 1

-5 25 27 729 -135 0.98698718
-2 4 15 225 -30 0.918027
-2 4 16 256 -32 0.92629394
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-2 4 18 324 -36 0.93477892
-2 4 19 361 -38 0.95048372
-2 4 21 441 -42 0.96616103
-2 4 23 529 -46 0.98068136
-2 4 24 576 -48 1
-2 4 27 729 -54 0.9670608
0 0 15 225 0 0.957291
0 0 16 256 0 0.96384191
0 0 18 324 0 0.9697326
0 0 19 361 0 0.98631918
0 0 21 441 0 1

0 0 23 529 0 0.99616951
0 0 24 576 0 0.99751535
0 0 27 729 0 0.96821373
2 4 15 225 30 0.983909
2 4 16 256 32 0.99121783
2 4 18 324 36 1

2 4 19 361 38 0.99978724
2 4 21 441 42 0.99154602
2 4 23 529 46 0.98833215
2 4 24 576 48 0.99619083
2 4 27 729 54 0.96743817
5 25 15 225 75 1

5 25 16 256 80 0.98512437
5 25 18 324 90 0.97058608
5 25 19 361 95 0.96830887
5 25 21 441 105 0.95927909
5 25 23 529 115 0.96472671
5 25 24 576 120 0.96919796
5 25 27 729 135 0.9430354
6 36 15 225 90 1

6 36 16 256 96 0.96997285
6 36 18 324 108 0.94032718
6 36 19 361 114 0.94109996
6 36 21 441 126 0.93126882
6 36 23 529 138 0.93862706
6 36 24 576 144 0.94666834
6 36 27 729 162 0.92455249
8 64 15 225 120 1

8 64 16 256 128 0.96812122
8 64 18 324 144 0.9366198
8 64 19 361 152 0.93214821
8 64 21 441 168 0.92593105
8 64 23 529 184 0.93189762
8 64 24 576 192 0.94681173
8 64 27 729 216 0.91762768
11 121 15 225 165 1

11 121 16 256 176 0.96832521
11 121 18 324 198 0.93554976
11 121 19 361 209 0.93613105
11 121 21 441 231 0.93198031
11 121 23 529 253 0.9357601
11 121 24 576 264 0.95031881
11 121 27 729 297 0.92340039
13 169 15 225 195 1

13 169 16 256 208 0.96875072
13 169 18 324 234 0.93795147
13 169 19 361 247 0.94478936
13 169 21 441 273 0.94696441
13 169 23 529 299 0.95291577
13 169 24 576 312 0.96128984
13 169 27 729 351 0.93752329
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<3 2.313> Energy Input Ratio Function of Temperature Curve ¥ <= 3k
Cooling
Curve Biguadratic
C1 1.5028336
Cc2 -0.0049576
C3 0.00006
C4 -0.0336536
C5 0.0005111
C6 0.0000483
X, Y &k
Minimum Value of X 1277778
Maximum Value of X 23.88889
Minimum Value of Y 18
Maximum Value of Y 46.11111
<% 2.314> Energy Input Ratio Function of Temperature Curve ¥ AF&9H
X Y
2 2
NPy X dyeg s A =
-5 25 20 400 -100 1
-5 25 23 529 -115 0.98967139
-5 25 26 676 -130 0.97313374
-5 25 27 729 -135 0.96482056
-5 25 29 841 -145 0.97299448
-5 25 31 961 -155 0.95385981
-5 25 33 1089 -165 0.96684743
-4 16 20 400 -80 1
-4 16 23 529 -92 0.99065814
-4 16 26 676 -104 0.97092596
-4 16 27 729 -108 0.96322258
-4 16 29 841 -116 0.97195898
-4 16 31 961 -124 0.95087149
-4 16 33 1089 -132 0.96413612
-1 1 20 400 -20 1
-1 1 23 529 -23 0.9898857
-1 1 26 676 -26 0.97377
-1 1 27 729 -27 0.96747895
-1 1 29 841 -29 0.97118681
-1 1 31 961 -31 0.95303919
-1 1 33 1089 -33 0.96704992
2 4 20 400 40 1
2 4 23 529 46 0.98726608
2 4 26 676 52 0.96953541
2 4 27 729 54 0.964369
2 4 29 841 58 0.96923979
2 4 31 961 62 0.9500351
2 4 33 1089 66 0.96186586
4 16 20 400 80 1
4 16 23 529 92 0.99008776
4 16 26 676 104 0.9743696
4 16 27 729 108 0.96659405
4 16 29 841 116 0.969515
4 16 31 961 124 0.95228594
4 16 33 1089 132 0.96465927
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7 49 20 400 140 1
7 49 23 529 161 0.98417149
7 49 26 676 182 0.97183717
7 49 27 729 189 0.96215496
7 49 29 841 203 0.96978122
7 49 31 961 217 0.93276
7 49 33 1089 231 0.94830272
10 100 20 400 200 1
10 100 23 529 230 0.99190947
10 100 26 676 260 0.97401214
1 1 27 729 27 0.96552687
10 100 29 841 290 0.97161747
1 1 31 961 31 0.95306609
10 100 33 1089 330 0.966952
13 169 20 400 260 1
13 169 23 529 299 0.98519317
13 169 26 676 338 0.96654367
13 169 27 729 351 0.95627453
13 169 29 841 377 0.9638847
13 169 31 961 403 0.94771309
13 169 33 1089 429 0.95535606
16 256 20 400 320 1
16 256 23 529 368 0.98251653
16 256 26 676 416 0.96247432
16 256 27 729 432 0.9549086
16 256 29 841 464 0.9620981
16 256 31 961 496 0.94951493
16 256 33 1089 528 0.66801159
18 324 20 400 360 1
18 324 23 529 414 0.985958
18 324 26 676 468 0.96509242
18 324 27 729 486 0.95577695
18 324 29 841 522 0.96441099
18 324 31 961 558 0.92762887
18 324 33 1089 594 0.93033805
21 441 20 400 420 1
21 441 23 529 483 0.98706465
21 441 26 676 546 0.937245
21 441 27 729 567 0.91655046
21 441 29 841 609 0.90633087
21 441 31 961 651 0.88275965
21 441 33 1089 693 0.88597179
24 576 20 400 480 1
24 576 23 529 552 0.95114081
24 576 26 676 624 0.89956554
24 576 27 729 648 0.877578
24 576 29 841 696 0.86908922
24 576 31 961 744 0.85310626
24 576 33 1089 792 0.8612863
27 729 20 400 540 1
27 729 23 529 621 0.95953769
27 729 26 676 702 0.91472523
27 729 27 729 729 0.89543861
27 729 29 841 783 0.885943
27 729 31 961 837 0.89091544
27 729 33 1089 891 0.89447998
29 841 20 400 580 1
29 841 23 529 667 0.95721719
29 841 26 676 754 0.9126272
29 841 27 729 783 0.89604303
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29 841 29 841 841 0.88695159
29 841 31 961 899 0.81162
29 841 33 1089 957 0.81793871
32 1024 20 400 640 1

32 1024 23 529 736 0.95161502
32 1024 26 676 832 0.90459475
32 1024 27 729 864 0.88405166
32 1024 29 841 928 0.88858992
32 1024 31 961 992 0.90040502
32 1024 33 1089 1056 0.90536
35 1225 20 400 700 1

35 1225 23 529 805 0.93351407
35 1225 26 676 910 0.8692064
35 1225 27 729 945 0.84225969
35 1225 29 841 1015 0.86431485
35 1225 31 961 1085 0.874174
35 1225 33 1089 1155 0.88491728
38 1444 20 400 760 1

38 1444 23 529 874 0.93125714
38 1444 26 676 988 0.86722537
38 1444 27 729 1026 0.84878946
38 1444 29 841 1102 0.870822
38 1444 31 961 1178 0.88509178
38 1444 33 1089 1254 0.89169617
41 1681 20 400 820 1

41 1681 23 529 943 0.9303887
41 1681 26 676 1066 0.86263981
41 1681 27 729 1107 0.8677939
41 1681 29 841 1189 0.8859407
41 1681 31 961 1271 0.90180054
41 1681 33 1089 1353 0.91131913
43 1849 20 400 860 1

43 1849 23 529 989 0.92687965
43 1849 26 676 1118 0.8764517
43 1849 27 729 1161 0.89217195
43 1849 29 841 1247 0.89413223
43 1849 31 961 1333 0.89958624
43 1849 33 1089 1419 0.90453444
46 2116 20 400 920 1

46 2116 23 529 1058 0.93227252
46 2116 26 676 1196 0.91738521
46 2116 27 729 1242 0.94576231
46 2116 29 841 1334 0.95542381
46 2116 31 961 1426 0.96268583
46 2116 33 1089 1518 0.96083469
48 2304 20 400 960 1

48 2304 23 529 1104 0.87920065
48 2304 26 676 1248 0.95962813
48 2304 27 729 1296 0.98048333
48 2304 29 841 1392 0.9899209
48 2304 31 961 1488 0.99850916
48 2304 33 1089 1584 0.98758166
50 2500 20 400 1000 0.89147719
50 2500 23 529 1150 0.87612997
50 2500 26 676 1300 0.949786
50 2500 27 729 1350 0.980649
50 2500 29 841 1450 0.98943918
50 2500 31 961 1550 1

50 2500 33 1089 1650 0.98783448
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@ &7 FFel mE oluA FYn|

Energy Input Ratio Function of Flow Fraction Curve

Ourve = Cl + 2 X + C3 X

oﬁw
= Hojpredne #7 78

<3t 2.315> Total Cooling Capacity Function of Flow fraction Curve

d=
Cooling, Heating

Curve Quadratic

C1 1.1552

Cc2 -0.1808

C3 0.0256
Minimum Value of X 0.5
Maximum Value of X 1.5

skl COP AXB =4

Part Load Fraction Correlation Curve

Ourve = Cl+ 2 X+ C3X*+ 4 X3

o1 7] 4],

X = P&EPe} v

2.316> Total Cooling Capacity Function of Flow fraction Curve 92 %t

Cooling, Heating

Curve Cubic

0.85 0.713

C2 -0.426

C3 1.14

C4 -0.428
Minimum Value of X 0
Maximum Value of X 1

A %14101]/\1—?: A A A F-ILA] A 2012-227 EE&H] 7)1 AR &8t 8ol

Efficiency Ratio) % ®¥3&
Performance)oﬂ iste] AtEste WS 2AE =UT T & 2! 7
A 2ES W RERES 202 SASES WY AAATEA e Ad o A=

W& & (Integrated  Energy

05
fol
(0]
9,
[ ﬂﬁo
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St
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A 76%°] GrjE- SEjo) A9 EER
KA 50%°] Fr]&E o)A EER

D = #4) 25%9) Y §E SN EER

B
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-
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<r

IEER

4.458

SSEER

4.7
4.5
4.4
4.25

i

65%
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4%
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0.5

0.75
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SEER
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o ol A Al 2~H] s
AotAl Bk ot ANE Fe ALAFHolANA SIEREZ A|A"S F55kal AlE o

AR A Byt W& X COPE do=i Add 7S e SEER =

monse ol7t st ulg COP SEER
0.25 31% 5.29 1.657881523
05 36% 5.08 1.811317348
0.75 19% 488 0.911300423
1 14% 4.7 0.673511989
gt 5.054
<3 2320> AME_ TR _F 20%=_d
HEosg ol7 HE B bE COP SEER
0.25 26% 5.29 1.368999483
0.5 32% 5.08 1.624601861
0.75 23% 4.88 1.136732161
1 19% 47 0.885806618
21 5.016
<3 2321> ME_ T _E_20%=_dH
P ol7h HE S35 u|g COP SEER
0.25 35% 5.29 1.856892655
0.5 45% 5.08 2.293549496
0.75 18% 4.88 0.861881602
1 2% 4.7 0.098133137
21 5.086
<3E 2.322> AME_ TR A 20
mEosg ol7 HE B bE COP SEER
0.25 36% 5.29 1.87994012
0.5 46% 5.08 2.329049727
0.75 17% 4.88 0.813121583
1 2% 47 0.091772976
21 5.092
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<E 2.323> Mg _FH T 26=_g
fE28ste A7t FEF5t HE COP SEER
0.25 65% 47 3.040660805
0.5 31% 45 1.39088729
0.75 4% 4.4 0.191100453
1 0.1% 4.25 0.002264855
i) 4.625
< 2.324> N _FH T _26%=_Yw
22835t o7t REFSH H|E COP SEER
0.25 47% 47 2.208370536
0.5 39% 45 1745256696
0.75 13% 44 0.564732143
1 1% 4.25 0.059291295
Bt 4578
<G 2325> M T H 20=_ WY
F=535tE A7t REFSH H|E COP SEER
0.25 55% 47 2.608160703
0.5 39% 45 1741525424
0.75 6% 4.4 0.255492781
1 1% 4.25 0.039645522
i1 4.645
<E 232> M _FEH_A_20%=_ v
2 E8ste A7t REFSH H|E COP SEER
0.25 59% 4.7 2.765789474
0.5 33% 45 1506718925
0.75 7% 4.4 0.287010078
1 1% 4.25 0.048782195
=) 4.608
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<E2.327> ME_FAY AE 20

oi7h BES5 u| COP SEER
47% 5.29 2.48275321
34% 5.08 1.730171184
6% 4.88 0.295863053
13% 4.7 0.608452211
2 5.117
<3E 2.328> A&_FHAY _5_20
oi7 B2 S5 u| g COP SEER
43% 5.29 2.254754098
36% 5.08 1.820017884
9% 488 0.437818182
13% 4.7 0.591177347
121 5.104
<3 2.329> ME_FAAIY AE_5_20
oi7h B2 5 vl COP SEER
42% 5.29 2.206618465
37% 5.08 1.856262514
10% 4.88 0.465472747
12% 47 0.573776418
= 5.102
<3 2.330> A& _FrAIY B E_A_20
ol7h HE =35} u|g coP SEER
43% 5.29 2.253746944
36% 5.08 1.839792176
8% 4.88 0.408655257
13% 4.7 0.601864303
2 5.104

- 343




PR = — [e]

FEFSIE Azt FEF5 HE CoP SEER
0.25 60% 47 2.820848375
0.5 33% 4.5 1.504738267
0.75 6% 4.4 0.280956679

1 0.2% 4.25 0.006712545
gt 4613
<3E 2332> M _TE_E 26 W

FEFstE Hzt EEZ 535 2 COP SEER
0.25 53% 47 2.501129111
0.5 36% 4.5 1.639175258
0.75 10% 4.4 0.442808051

1 0.3% 425 0.012518409
2 4.596
<3 2.333> Me T H_26=_ W

FeFs5tE Azt REES H|E COP SEER
0.25 50% 4.7 2.337513284
0.5 40% 4.5 1.789718385
0.75 10% 4.4 0.451222104

1 0.2% 4.25 0.010162062
et 4.589
3 233> M T A2

FEFoE Azt REESt H|E COP SEER
0.25 56% 47 2.620893372
0.5 35% 4.5 1.568083573
0.75 8% 4.4 0.36560999

1 1.1% 4.25 0.045929395
gt 4.601

- 344




X
iy
vw
o)
o
=
)
[&a)
an|
53
JB,CA
o
T T
o o
T X
oy
< %O

Al E o] A 3t

1

)

el

A

oA} WS AL ¢ & g Lely

o)

-
s

A7} H

N

:?_

o
Nfo

A B o}

BEST9] oy A

T

.ro.._

pa—

AR <

o
I

= & 7 s ol

o

2.335> g WA

<3

— | ™M
8N |®©
™ | AN
— | 0
o
z |22
< | —=
5|29
o | O
o | O
=R R=
o | O
o | O
| 2|2
o | O
a0
o | O
l3|2|2
K S| S
Klzigls
1 N
._m_ﬁJOO
0
— | O
S AR=RE=
o | O
o | X | X
< cS|c
o | Q| R
< | N
= | -] =
23| &
AN | AN
N~ QN
S| o<
< | ™
T
0|
Ll | w
m

=3

mEP_--H|EF

i
4
&
o
|

gl g Gl Gl g g gyl G giu oWl GFl  gHl

15
1 —

0.5
o -

i
—i

[t I« B " r I ¥ R SO = = I = I ]
—

—

(1% 2.221] @3k

H

2.336> €4

<i#

o 3B
O« |
oL |8
N~ | —
ole o
o | O
o | O
=R
o | O
o | O
| 2|2
o | O
o
o | O
K| 2| S| S
2133
__1
_._NouOO
ASHE
Ho
— | O
S AR=RE=
o | O
o | &Y
</ 3| o
a44
O | 1O
= I
— | ™
P~ | <
™| ™
g |28
0 | <
T
o |
[l
m

- 345 -



W BEST_A-H|Ef
mEP_--H|EF

12 28 38 28 58 58 73 g8 o 1028118123
(1§ 2222] 3 25, & ) A& vl
<¥ 2337> €¥ diu
S=5, =8E
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 538 | 399 | 221 045 | 0.01 0.00 | 0.00 | 000 | 0.00 | 0.12 | 234 | 4.44
EP 450 | 413 | 234 | 036 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.07 | 246 | 431
WEREST_--H|Zf
WEP_-A-H|EF
12 28 328 1428 52 62 72 gE 92 10811812
(19 2.223] 53 _ 5%, €4 I L¥)=F vl
<3 2.338> 99 ukhw] e
MEE =3
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 513 | 363 | 179 | 0.30 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 2.13 | 4.18
EP 389 | 325 | 144 | 0.11 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 1.81 3.54




3 - M REST_--H|ZF

W Ep --H|ZF

a - T T T T T | E—

12 22 32 2348 538 g2 72 g3 o2 108112122
o

Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De

BEST 0.00 | 0.00 | 006 | 024 | 075 | 191 | 265 | 292 | 198 | 0.87 | 0.04 | 0.00

EP 0.00 | 0.00 | 012 | 046 | 143 | 385 | 599 | 632 | 406 | 1.54 | 0.07 | 0.00

W BEST_--H|EF

m EP_--H|TF

I:l T T

12 28 38 a8 s2 6

HL "H.E
|
[
i)
[
W
[
[y
[
[
=
'—'l
[
[y
o8]
[

(19 2.225]

Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De

BEST | 000 | 0.00 | 0.00 | 007 | 081 | 211 | 275 | 295 | 155 | 035 | 0.00 | 0.00

EP 0.00 | 0.00 | 000 | 015 | 128 | 338 | 511 | 530 | 276 | 059 | 0.00 | 0.00




5
5
4
3 W EBEST_--H|ZF
WEP_-~H|&F
2
1
o ; ; 1
128 23 38 238 52 g3 72 82 & 1 nd811E812=
(19 2226] &8 _ x5%F, 999 Yt L)k vl
<IE 2341> €E YWk e
S=5, =2E
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 0.00 | 0.00 | 0.00 | 0.01 050 | 169 | 245 | 244 | 115 | 0.14 | 0.00 | 0.00
EP 0.00 | 0.00 | 000 | 004 | 097 | 335 | 539 | 534 | 254 | 028 | 0.00 | 0.00
5
5
a
=] M BEST_--H|ZF
mEP_-~H|TF
2
1
I:I T T T T
12 23 32 28 s3 g2 72 sE oFEH 10811&8124
(¥ 2227] 53 25, & Y A& vl
<3 2.342> 99 Ywkw) e
MNEE =5E
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 0.00 | 0.00 | 0.01 032 | 1.02 | 237 | 290 | 295 | 163 | 0.35 | 0.00 | 0.00
EP 000 | 0.00 | 004 | 059 | 186 | 444 | 614 | 6.15 | 342 | 069 | 0.00 | 0.00
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3.5
3 —
2.5 -
2 -
W REST_-=~H|ZF
1.5 -
m EP_--H|ZF
1 —
0.5 -
I:l = T T T T T T
gl gl @l gHl @l @l gl 9@l gl gl il gl
— [t ] (1] =t [N ] (N'm ) r--- oo (=] = — [ |
— — —
[ 2.230] ¢ _F3HAA 4, €8 o vk vl
<3} 2.345> €
S=x SZHMO Ak
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 323 | 2.31 110 | 0.15 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.03 114 | 252
EP 258 | 224 1.07 | 009 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 1.11 2.29
3.5
a —
2.5 1

gl gl g
— [ o

B BEST_--H|ZF

W EP_--H|EF

gl gl gl g gg gl g g g
-+ L (r= T . oo =}

=
—
(19 2231] 5 A 4%, 9 & A8 ¥l

Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 2.98 1.98 | 0.81 0.08 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 098 | 2.27
EP 2.04 157 | 053 | 0.01 0.00 | 0.00 | 0.00 | 0.00 | 000 | 046 | 0.71 1.66
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[
|

|

El'rﬂl H'Hll H'Hll EI'HU Eﬁﬂl H'Hll EI'HU EI'HU ETH"

.._—| .._—|

123

(29 2232] M&F A A, 22 G vk vl

W BEST_ - H|

= Ep_4-H|2F

=3

g TG A, 9d W A
<FE 2.347> 4 Yukhu| s
SHEE ZSZHMIO] A EF
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 0.00 | 005 | 026 | 055 1.07 1.96 | 2.61 286 | 224 138 | 0.16 | 0.01
EP 0.00 | 0.09 | 049 | 098 | 2.01 412 | 614 | 639 | 466 | 250 | 0.31 0.03
W BEST_-~H|ZF
W EP_--H|TF
12 28 32 1228l 52 g2 72 s o= 108118124
(19 2233] @ _FAd 2=, €8 W v 83
<HE 2.348> €9 YwkAiw =
SSE SUAMO A=
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 0.00 | 0.00 | 003 | 0.34 118 | 215 | 2.71 2.90 1.81 0.76 | 0.00 | 0.00
EP 0.00 | 0.00 | 005 | 0.58 178 | 367 | 538 | 557 | 328 1.17 | 0.01 0.00
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&
5
4
3 W BEST_--H|EF
W EP_--H|Ef
2
1
|:| -
18 228 348 228 5& g2 72 & o 108118124
(19 2234] & _FAW 2=, €8 WY v 83l
<¥ 2349> €9 Wwiu
S=E MO HdEF
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 0.00 | 0.00 | 0.01 0.15 | 0.79 177 | 244 | 244 | 140 | 039 | 0.00 | 0.00
EP 0.00 | 0.00 | 0.01 0.29 142 | 348 | 534 | 5.31 3.00 | 0.74 | 0.00 | 0.00
5
5
4
g W BEST_--H|ZF
W EP_ - H|ZF
2
1
o ; T
12 28 38 2a& 54 g2 72 sE o2 108118124
(29 2235] 5 FAY A € I A= vl
<3 2.350> 99 yukAw) e
MSE SZhMOf AEF
Ja Fe Ma Ap Ma Ju Ju Au Se Ot No De
BEST 000 | 0.00 | 009 | 058 | 1.38 | 240 | 2.86 | 291 1.89 | 069 | 0.02 | 0.00
EP 000 | 0.00 | 020 | 105 | 238 | 442 | 600 | 599 | 378 | 1.30 | 0.05 | 0.00
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HUAl =80 M A A AHF DA 2RE
5117
ZhAM|Ch 5103
2 ' 45 12%
5102
5.104
<3 2.358> W gE A & oAE
5t MU e 0| H X AAH T DA exte
&t 4613
ZEMIH =5t 4.595
Zz S : 4.45 3%
23 4588
Mt 4.600

I
Controller |-
Mixer NN ,ﬂ -
1 |s ‘
E| e | zome
I L —
[EnergyPlus 1 Zone Model] [AHU System Jd ]
— JEHT oy
X sjabolE 8

'

7| RO ME g5 R HE
‘
FUYAFO| P J171E A BBAS M8 L
OlLix] AHIZ Bl 2y

S0l M2 SEFHT 83 AN %

!
Ago|X| H5HT E Y

(29 2237] A%
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3. Adn]7]7]

7 NzAE £%, B92 4ur1719 DB B4 L 4

(1) A&

4g 9% 19 DB 75 29

-
}é-_l_'—}\

T

=2 (Y%Y%%® woowon mae )

Jim

78

4

<FE 2359> FUIRYH(HA) DB *+&5 29

A EE

Mg dirEe
=H
JEN 25% | 50% | 75% | 100% | 25% | 50% | 75% | 100%
kW ‘ ‘ ’ ’ % % % %
DA | 2245 | 510 | 1019 | 1529 | 2038 | 9200 | 9200 | 9200 | 92.00
DAb | 3742 | 849 | 1698 | 2547 | 3396 | 9202 | 9202 | 9202 | 9202
DAb | 1497 | 344 | €87 | 1031 | 1374 | 9097 | 9097 | 9097 | 90.97
DA | 2245 | 515 | 1030 | 1545 | 2060 | 9101 | 9101 | 9101 | 9101
BA} 116 27 5.4 8.0 107 | 9074 | 9074 | 9074 | 9074
BA} 698 160 | 320 | 480 | 640 | 9102 | 9102 | 9102 | 91.02
BA} 930 | 214 | 427 | 641 | 854 | 9095 | 9095 | 9095 | 9095
BAb | 1,395 | 320 | 640 | 960 | 1280 | 9102 | 9102 | 9102 | 91.02
BAb | 2326 | 534 | 1067 | 1601 | 2134 | 9099 | 9099 | 9099 | 90.99
BAb | 4186 | 960 | 1921 | 2881 | 3841 | 9100 | 9100 | 9100 | 91.00
<HE 2360> £71R Y (LNG) DB 75 2
A B HLEE
2
JEN 25% | 50% | 75% | 100% | 25% | 50% | 75% | 100%
kW ‘ ‘ y; ’ % % % 7
DAb | 2245 | 488 | 976 | 1463 | 1951 | 8999 | 8999 | 8999 | 89.99
DA | 3742 | 813 | 1626 | 2438 | 3251 | 9001 | 90.01 | 9001 | 90.01
DA | 1497 | 325 | €50 | 975 | 1300 | 9003 | 9003 | 9003 | 90.03
DA | 2245 | 488 | 976 | 1463 | 1951 | 8998 | 8998 | 8998 | 89.98
BA} 374 8.3 165 | 248 | 330 | 8866 | 8366 | 8866 | 8866
BA} 749 165 | 330 | 495 | 660 | 8866 | 8866 | 8366 | 8866
BAb | 1,023 | 248 | 495 | 743 | 990 | 8366 | 8866 | 8866 | 8866
BAb | 1497 | 332 | 664 | 995 | 1327 | 8820 | 8820 | 8820 | 8820
BAb | 1871 | 411 | 821 | 1232 | 1642 | 89.10 | 89.10 | 89.10 | 89.10
BAb | 2246 | 493 | 985 | 1478 | 1970 | 8911 | 8911 | 8911 | 89.11
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<3E 2361> 2FEAH(FEF) DB 75 89

DA} 581 133 26.7 400 533 91.08 91.08 91.08 91.08
DA} 1,163 26.7 53.4 80.0 106.7 90.99 90.99 90.99 90.99
BAL 116 2.7 5.4 8.0 10.7 90.74 90.74 90.74 90.74
BAL 698 16.0 32.0 48.0 64.0 91.02 91.02 91.02 91.02
BAL 930 21.4 427 64.1 85.4 90.95 90.95 90.95 90.95
BAL 1,395 320 64.0 9.0 128.0 91.02 91.02 91.02 91.02
BAL 2,326 53.4 106.7 160.1 213.4 90.99 90.99 90.99 90.99
BAL 4,186 9.0 192.1 288.1 384.1 91.00 91.00 91.00 91.00
<3 2362> 2FHA(LNG) DB 15 8.°F

DAL 581 13.7 27.5 41.2 54.9 82.80 82.80 82.80 82.80
DAL 1,163 27.5 55.0 82.4 109.9 82.72 82.72 82.72 82.72
DAL 2,326 50.5 101.0 151.5 202.0 90.01 90.01 90.01 90.01
DAL 4,070 88.4 176.8 265.1 353.5 90.01 90.01 90.01 90.01
BAt 116 2.8 5.6 8.3 11.1 81.90 81.90 81.90 81.90
BAt 698 16.7 33.3 50.0 66.6 81.90 81.90 81.90 81.90
BAt 930 22.2 44.4 66.6 88.8 81.90 81.90 81.90 81.90
BAt 1,395 33.3 66.6 99.9 133.2 81.90 81.90 81.90 81.90
BAt 2,326 55.5 111.0 166.5 222.0 81.90 81.90 81.90 81.90
BAt 4,186 99.9 199.8 299.7 399.6 81.90 81.90 81.90 81.90
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(3) A4S AT ¥F7] DB 75 &%

<E 2363> HEWYE7] DB 7+ R¢9F

oo ENEE] COP
M = A < ° 25% 50% 75% 100% 25% 50% 75% 100%
USRT kW kW kW kW = S S -
TAE 300 191.4 152.0 151.1 172.9 55 6.9 7.0 6.1
TAE 400 252.1 191.1 199.2 231.3 5.6 7.4 7.1 6.1
TAE 470 289.6 2254 2435 289.2 6.1 7.8 7.2 6.1
TAL 560 327.6 255.7 279.1 337.6 6.4 8.3 7.6 6.3
TAL 660 382.8 305.4 336.7 402.2 6.4 8.1 7.3 6.1
TA 750 430.1 344.7 380.7 461.9 6.5 8.2 74 6.1
CAt 300 195.8 129.9 122.5 138.1 3.6 54 57 5.1
CAt 400 267.8 181.9 176.1 199.1 3.9 5.8 6.0 5.3
CAt 500 307.9 216.5 2255 254.4 4.6 6.5 6.2 55
CA} 600 3481 252.2 261.6 301.0 5.1 7.0 6.7 58
CA} 700 459.7 308.0 302.7 377.5 4.6 6.9 7.0 5.6
CA} 800 452.6 332.3 345.8 403.6 54 7.4 71 6.1
CA} 900 5452 397.9 404.2 460.4 52 7.1 7.0 6.1
CA} 1000 608.7 4439 460.0 543.8 52 7.1 6.9 58
CA} 1100 648.9 470.2 500.3 589.1 54 7.5 7.0 6.0
CA} 1200 704.7 514.5 552.7 660.2 55 7.5 7.0 5.9
CA} 1300 748.2 554.5 595.2 7116 5.6 7.6 71 59
CA} 1400 792.4 560.3 642.1 7671 58 8.2 71 6.0
CA} 1500 808.5 588.3 689.6 826.2 6.1 8.4 7.1 6.0
CA} 1600 832.0 634.0 731.6 882.1 6.3 8.3 7.2 6.0
CA} 1700 936.3 702.5 800.4 944 1 6.0 8.0 7.0 6.0
Y AL 300 213.0 153.0 161.0 183.0 5.0 6.9 6.6 58
YAE 400 252.0 184.0 193.0 234.0 5.6 7.6 7.3 6.0
YAE 600 356.0 278.0 290.0 344.0 5.9 7.6 7.3 6.1
YAF 800 4440 255.0 376.0 453.0 6.3 11.0 7.5 6.2
Y AL 1,000 532.0 418.0 457.0 565.0 6.6 8.4 7.7 6.2
LAF 250 180.9 132.4 1411 162.5 4.9 6.6 6.2 5.4
LA} 400 272.1 202.4 2151 2459 52 7.0 6.5 5.7
LA} 470 319.7 237.8 252.7 288.9 52 7.0 6.5 57
LA} 900 612.1 455.3 483.9 553.3 52 7.0 6.5 57
LA} 1,200 849.0 625.1 665.5 764.4 5.0 6.8 6.3 55
LA} 1,300 877.4 654.0 694.7 793.6 52 7.0 6.6 5.8
LA} 2,000 1,349.8 1,006.1 1,068.8 1,220.9 52 7.0 6.6 5.8
LAL 400 2571 194.0 205.6 233.6 55 7.3 6.8 6.0
LAL 440 282.8 213.4 226.2 257.0 55 7.3 6.8 6.0
LAL 470 302.1 228.0 241.6 274.5 55 7.3 6.8 6.0
LAL 500 289.2 223.7 236.0 265.2 6.1 7.9 7.5 6.6
LAL 510 327.8 2474 262.2 2979 5.5 7.3 6.8 6.0
LA} 560 360.0 2716 2879 3271 55 7.3 6.8 6.0
LAF 620 400.8 302.4 320.6 364.6 54 7.2 6.8 6.0
LAF 670 4331 326.8 346.5 394.0 54 7.2 6.8 6.0
LAF 730 471.9 356.0 3775 429.2 54 7.2 6.8 6.0
LAF 750 459.4 351.2 3714 419.9 5.7 7.5 71 6.3
LAL 770 498.6 376.6 398.8 453.5 54 7.2 6.8 6.0
LAL 800 471.2 363.9 383.8 4321 6.0 7.7 7.3 6.5
LAF 830 537.5 405.9 429.8 488.9 54 7.2 6.8 6.0
LAF 900 582.8 4401 466.1 530.1 54 7.2 6.8 6.0
LAF 940 585.0 440.7 466.9 531.4 57 7.5 71 6.2
LAF 1,000 615.8 4651 492.5 559.9 5.7 7.6 7.1 6.3
LAF 1,100 684.6 515.7 546.3 621.8 5.7 7.5 7.1 6.2
LAF 1,250 808.0 808.0 808.0 735.0 54 54 54 6.0
LA} 1,300 781.4 7814 7814 7154 59 59 59 6.4
LA} 1,350 872.6 872.6 872.6 793.8 5.4 54 54 6.0
LA} 1,500 969.6 969.6 969.6 882.0 54 54 54 6.0
LA} 1,550 978.5 7375 783.1 889.1 5.6 7.4 7.0 6.1
LA} 1,650 1,041.6 785.1 833.6 946.5 5.6 7.4 7.0 6.1
LAF 1,750 1,104.8 832.7 884.1 1,003.8 5.6 7.4 7.0 6.1
LAL 1,950 1,262.8 953.7 1,009.8 1,148.5 54 7.2 6.8 6.0
LAL 2,110 1,366.4 1,031.9 1,092.7 1,242.8 54 7.2 6.8 6.0
LA 2,300 1,489.4 1,124.8 1,191.1 1,354.7 5.4 7.2 6.8 6.0
LAL 2,400 1,542.8 1,164.0 1,233.8 1,401.8 55 7.3 6.8 6.0
LA} 2,600 1,671.4 1,261.0 1,336.6 1,518.7 55 7.3 6.8 6.0
LA} 2,850 1,832.1 1,382.3 1,465.1 1,664.7 55 7.3 6.8 6.0
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<3E 2364> HEWYE7I(JIHE) DB 75 2.

e COP
2

| Z= At 25% 50% 75% 100% 25% 50% 75% 100%

USRT kW kW kW kW - - - -

CAL 300 108.0 739 102.6 133.1 6.5 95 6.9 5.3
CAL 400 139.9 101.9 145.5 192.2 7.5 104 7.3 5.5
CAL 500 167.9 126.2 181.5 253.1 8.4 1.2 7.8 56
CAL 600 196.0 150.3 217.3 307.3 9.0 11.7 8.1 5.7
CAL 700 247.9 182.1 257.3 369.5 8.5 11.6 8.2 5.7
CAt 800 284.3 200.0 301.7 4194 8.7 12.3 8.2 59
CAt 900 316.4 224.0 338.9 476.8 8.9 12.6 8.3 59
CAt 1,000 332.1 242.0 369.3 573.4 9.5 13.1 8.6 5.5
CAL 1,100 400.1 2741 4109 592.1 8.8 12.8 8.6 59
CAL 1,200 408.1 292.2 4442 668.2 95 13.2 8.7 58
CAL 1,300 480.1 320.2 488.4 699.8 8.8 13.2 8.6 6.0

<E 2365> =23AFYs7] DB T+ L9
ETESE COP
g2

x| Z= At 25% 50% 75% 100% 25% 50% 75% 100%

USRT kW kW kW kW - - - -

LAF 79 48.1 47.5 456 56.9 58 59 6.1 49
LA} 99 61.0 60.2 57.8 65.3 5.7 58 6.0 5.3
LA} 108 65.5 64.6 62.0 77.3 58 59 6.1 49
LAF 117 7.7 70.8 68.0 85.0 5.7 5.8 6.1 48
LAt 138 815 80.4 77.3 96.5 6.0 6.0 6.3 50
LAF 180 106.3 104.9 100.7 125.5 6.0 6.0 6.3 5.0
LA 191 113.3 111.8 107.4 134.3 59 6.0 6.3 5.0
LAF 199 122.7 121.0 116.2 131.0 57 58 6.0 5.3
LA} 216 130.9 129.2 1241 155.0 58 59 6.1 49
LA} 235 144.0 1421 136.5 170.0 57 58 6.1 49
LAF 276 163.0 160.9 154.5 193.0 6.0 6.0 6.3 5.0
LAF 299 175.6 173.3 166.4 209.0 6.0 6.1 6.3 50
LA} 360 2125 209.7 2014 251.0 6.0 6.0 6.3 5.0
LAt 383 227.3 224.3 2154 269.0 59 6.0 6.3 5.0
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<¥ 2366> FFAYEF7(A252%) DB 75

a

oo 135 Fg COP
M| Z= AL =< 25% 50% 75% 100% 25% 50% 75% 100%
USRT KW KW KW kW - - - -
LA 75 325.6 317.7 317.7 412.1 0.8 0.8 0.8 0.6
LA 90 390.7 381.3 381.3 494.5 0.8 0.8 0.8 0.6
LA 110 4775 466.0 466.0 604.4 0.8 0.8 0.8 0.6
LA 135 586.0 571.9 571.9 7417 0.8 0.8 0.8 0.6
LA 155 672.9 656.7 656.7 851.6 0.8 0.8 0.8 0.6
LA 180 781.4 762.6 762.6 989.0 0.8 0.8 0.8 0.6
LA 210 911.6 889.7 889.7 | 1,153.8 0.8 0.8 0.8 0.6
LA 240 1,0419 | 1,0168 | 1,0168 | 1,3186 0.8 0.8 0.8 0.6
LA 270 1,172.1 | 1,1438 | 1,1438 | 14834 0.8 0.8 0.8 0.6
LA 300 1,302.3 | 12709 | 12709 | 1,648.3 0.8 0.8 0.8 0.6
LA 340 1,476.0 | 1,4404 | 14404 | 1,868.0 0.8 0.8 0.8 0.6
LA 375 16279 | 1,588.7 | 1,588.7 | 2,060.3 0.8 0.8 0.8 0.6
LA 420 1,8233 | 1,779.3 | 1,779.3 | 2,307.6 0.8 0.8 0.8 0.6
LA 470 2,040.3 | 1,991.1 | 1991.1 | 25823 0.8 0.8 0.8 0.6
LA 525 2279.1 | 22242 | 22242 | 28844 0.8 0.8 0.8 0.6
LA 600 26047 | 25419 | 25419 | 32965 0.8 0.8 0.8 0.6
LA 675 29302 | 2,859.6 | 2,859.6 | 3,708.6 0.8 0.8 0.8 0.6
LA 750 32558 | 3,1774 | 3,177.4 | 4,1206 0.8 0.8 0.8 0.6
LA 825 35814 | 34951 | 34951 | 45327 0.8 0.8 0.8 0.6
<3 2367> FFAYEI(E71E9Y) DB 75 20k
oo 135 g cop
M| Z= A < 25% 50% 75% 100% 25% 50% 75% 100%
USRT kW KW kW KW - - - -

LA 100 305.8 251.2 274.7 290.1 1.2 1.4 1.3 12
LA 120 366.9 301.4 329.7 348.1 1.2 1.4 1.3 12
LA 150 458.6 376.7 412.1 435.1 12 1.4 1.3 1.2
LA 180 550.4 452 1 494.5 522.1 12 1.4 1.3 12
LA 210 642.1 527.4 576.9 609.1 1.2 1.4 13 12
LA 240 733.8 602.8 659.3 698.8 12 1.4 1.3 1.2
LA 280 856.1 703.3 769.2 810.9 1.2 1.4 1.3 12
LA 320 978.4 803.7 879.1 929.5 12 1.4 1.3 12
LA 360 1,100.7 | 904.2 989.0 | 1,041.6 1.2 1.4 1.3 12
LA 400 1,223.1 | 1,0047 | 1,098.8 | 1,160.3 12 1.4 1.3 1.2
LA 450 1,3759 | 1,1302 | 1,2362 | 1,305.3 12 1.4 1.3 12
LA 500 15288 | 1,2558 | 1,3735 | 1,450.3 12 1.4 1.3 1.2
LA 560 1,7123 | 1,4065 | 1,5384 | 1,628.3 12 1.4 1.3 12
LA 630 1,926.3 | 1,5823 | 1,730.7 | 1,8327 12 1.4 1.3 12
LA 700 2,140.3 | 1,758.1 | 1,923.0 | 2,030.5 12 1.4 1.3 12
LA 800 24461 | 2,009.3 | 2,197.7 | 2,320.5 12 1.4 1.3 12
LA 900 27519 | 22605 | 24724 | 2,610.6 12 1.4 1.3 12
LA 1,000 | 30576 | 25116 | 2,747.1 | 2,900.7 1.2 1.4 1.3 12
LA 1,100 | 33634 | 2,762.8 | 3,021.8 | 3,190.7 1.2 1.4 1.3 12
LA 1,200 | 3,669.2 | 30140 | 32965 | 3,480.8 12 1.4 1.3 12
LA 1,300 | 39749 | 32651 | 35712 | 3,770.9 1.2 1.4 1.3 12
LA 1,400 | 4,280.7 | 3516.3 | 3,8459 | 4,060.9 12 1.4 1.3 12
LA 1,500 | 45865 | 3,767.4 | 4,1206 | 4,351.0 12 1.4 1.3 12
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- The evaluation of energy performance of
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monitoring and simulation application, 2012,
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- A study on improvements of equipment
and operation systems for optimum energy
saving in office buildings, 2012, 9th
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A 23 3} A Q A 7]<%(Critical Technology Elements)d A %4E&
1. 718 A& YR A5H7 2 A5 /MA (Energy Retrofit) T2 A 29 ¥
—i—ﬁ}

7 71EAE MEF $AEY AAE A3 AE YA Retrofit EF Process & & 7|&
Z2 %

I ESEV IO L

o IPMVP¢} BEC%S 9 oy e T2 Ax 2 oy A5 7p Ao that -9 Ald=x
A} @ ESRU |4

o = dyA AsadAEe} ESCO AFY 183 IPMVPE] AEA YA s e Z2 A4~
g oulgo R /o)A AUeR 34 0y 2 AP el B89 7)E A8 A A
T R Z2A QDS AA

M&V = & &l en — T
(H 2 2 2= @4 nel) iR
1 : — 37} X AlQE
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SR EASAsEEEsEEAsEEEEsEAssSISASASESASsSaEsSaEEEaAEsEEEEE, -
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. 71& A E Retrofit 4 ¢ AAE A% Z=2 42 /)L
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T3t ME 7=

—Chiller Replacement (H=7| wx|)
-Ventilation Fans (87| TH)

-High Efficiency Motors (&8 =ZE)
-Heat Pumps (3|E H =)

—-Heat Recovery and wheels (& 3% )
-Tri-generation (A& 5t - &hx /A
-Heat Recovery (Hi/H & =) 7| AA
-z[™ J|S/EX Mo, 2™ Mo, 7|Hdexo, CO2s =0

m
<
I w
|
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B

A MY/ A ol A K|

|z

-Combined Heat & Power (&% gh
-Solar (Heating & Photovoltaic)
—-Small Scale Wind Turbine
—-Rainwater Harvesting, Biomass
—-Ground source heat pumps

—-River Water Cooling

—-Landfill Gas Utilization

-Chilled Water / Ice Storage
-Anaerobic Digester(Biogas)

-Waste Handling / Waste Reduction

- Simulation

o
=
- Simulation 2 ¥} %k

2 %5704 Check Liste $4+9 ==

Q3 BA ZRZAMA AA
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[29 3.2] Simulation 23 ko] AEA SHE 93 HA T2 A~
7NEAE NEF A9 AAE 93 AEd YA Retrofit EF T2A 2 &
7R
Al 33, RS AE 3, FeTEHS AASIY 7E dEe v By 224
HZFata, AEo|HUA Retrofit Z2A 2~ & 7148
Retrofit 49 E&& 98l A& olyA &H] 84& AMiEstste] A 83A L, o=
S g o2 RAY FAvAAd AdE A= EnergyPlus 71¥ke] AlE g olA dolH
HAENA ZF @0l oy ARHEHS =&
ey I | e il .
i
! Structure INSULATION
1 OPENING
Ot i A ¥ -
Operate LIGHTING CONTROL
| HVAC CONTROL
____________ i [RE—
SYSTEM @ CHILLER
& BOILER @ LIGHTING
____________ 3 Vo - il
T I
Component 21 = olU A A-Hi2] = 4 CH9 2 H| @ PUMP @ Motor
2 FAN
------------ E —— ——
[ 33] A& oA Retrofits 913 84 A& &4 2 7

SRLPE J|FOOE
(TMY data)
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HEQ YUX| TGS HIDE
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F 34> wu) A9 oA A e BA A
THOf A A A THof Al M B TOfAlM C
T

NZE (%) XNLE (%) NZLUE (%)
WET| COPEAt 2.46 1.08 1.70
Holz] Ep42 AL 0.001 0.02 0.001
Haly g8 &5 1.4 0.78 1.05
WED| E742 AL 0.08 0.06 0.49
2 W3 25 st 1.13 1.16 0.44
FCU ™ 58 As 0.08 7.2 0.05
WE)| HEZ5E 0.1 0.035 0.15
Wztel Hos g 0.1 0.35 0.098
AHU ™ 58 AMZ 1.25 1.32 155
FCU ZE 58 A% 2.77 3.62 0.02
AHU 2Ef 58 A& 0.12 3.64 0.05
VAVEZ dhAl Alg 43 6.35 48
H s AlA”H ME 4.8 494 3.11
ofd Muljel Mg 11.23 6.73 9.2
ofd Moo Mg 3.0 0.62 1.91
158 LEDe Mg 9.07 5.9 11.87
LED + =3 i) 7| 9.10 6.01 1222

<E 35> ¥ A duUA Az aAxEe] BA Ax

e 22 A A B S|z ©

= NZE (%) LS (%) NLE (%)
WET| COPEA} 3.41 2.39 1.79
Holp E5H2 AL 0.005 0.007 0.13
Hoy 8 AL 0.474 0.257 0.295
W=7 E42 A 0.00128 0.09 0.05
e4 iz 25 stz 0.0028 0.37 0.39
FCU ™ &8 &5 0.24 0.07 0.40
WE)| HEZ5E 0.17657 0.09 0.26
Wztel HE5 8 0.1676 0.1 0.06
AHU # 8 A& 7.7 15 0.08
FCU 2 58 A2 0.01 0.01 0.01
AHU 2E &8 At 0.03 0.36 0.13
VAVE = Al Al 4.606 10.767 5.47
H a4 AlAH AR 0.433 3.453 3.09
o Mu|ol M 14.14 13.94 12.63
ofd Mu|o| Mg 0.8 4.65 5.35
S 2 LEDS 10.27 9.10 10.07
LED + o ghd | 7| 11.49 9.48 10.07
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(8)

9)

(10)

(11)

(12)

The evaluation of energy performance of an office building through energy monitoring
and simulation application, 2012, 5th IBPC

A study on improvements of equipment and operation systems for optimum energy
saving in office buildings, 2012, 9th CHAMPS

A% 9 Auen 2UED ok

TETH deEduA Ade A% 4 3 e 2012, tHAn] g ehE] s st v 3

N FufAl ] o |qA] LR EAC g olyA Azt ®etel ek A4, 2013, WA=
Al

A YA FaF F&F QA WE Ao mE oyA Azt dF= Frb ko] B
2012, thdn] k3] shA st ) 3

& A A 2013, e 5k3] epA Stk
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A study on The Computation of Seasonal Efficiency for Existing Buildings

(9) Title:

Energy Consumption Prediction (AAFE)

(10) A Study on Commercial Buildings Energy Consumption Prediction using Seasonal

Efficiency Ratio of Equipment System (AA}5)

2. 7l=4 A3

_ZT|

(1) A= =4

=74 AsnaA 17

NdAde

o AE A%

(2) A= oA

171 8ol d=7]17] DB 4=
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A 48 1&8A 2 HEA

d5 %7t ® Retrofit ¥F Process ¢ @3 &4
7 @ZEA R AU A 2vdE 24

(1) dF=A = AA

)
o
02

HEEHA A

HPZAAl 47

Fe 8= A2 A A2 Al
5w X 5155/ 4205 x| 5t8 3/ 4205 R 545 /X 4185
vl 59.63% 36.4% 52.64%
g5 & 73.14% 243.7% 189.74%
Xl M 1,167.50 m* 4,000.84 m 3,266.4 m
A5 By 696.16 m 1,171.46 m 1,719.74 m
A 17,164.07 m 40,976.23 m* 31,590.41 m*
HVAC CAV + FCU CAV + FCU CAV + FCU
<E 38> AR NAF
Hed
e TojAlY HE A ToHAIY HE B BojAlY HE C
P
A2 sl Z R Al M
e 8= R Tof 3 FeiAla
57 A5t 35 / A4 63 k15 ALTE R5t15 Al485
A H 8 71.6% 75.3% 59.86%
5 &8 73.14% 243.7% 189.74%
CHx| ™A 8,379 m 8,714 m 9,250 m
75 HE 6,002 m 6,560 m 5540 m
i 47,950 m 40,101 m 39,432 m
HVAC CAV + FCU CAV + FCU + P.AC CAV + FCU + P.AC
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Y. A& AUA AL FH A £8%F HlolH AF

o ¥ AFONE o AREe Aol o vad 498 wpAw, JE A5
2R A5 fa e e ny ZeAss AAad

ASHRAE Guideline 14-2002044 M35t
SN BTYYS ME (FUHEH EH A

CV(RMSE) : 2% =0] E%g:q
MBE: ®iZ HEW O 2%

F 3 ChA] AH=
A

ASHRAE Guldeiineﬂ

18 ES 3 E 48 58 8E B 8E IE 10E 1E 128

Simulation 2{= H Simulation 4= =Hed

15" HxxADATA HE
o 2H -3 b =1
Energyples = = 171 JEMBEE MBI ZE AL BEES DATAKS

=3 MEYOIE ZEOBE BET
HEEIZRgA BE 2nd guA| A d.geh A" T 2 A= A

48
¥ TUE 7| 4E0IE 2 2ENYE AN HTEEH4TE H5H 71712
Hx 2u2Fs Sote
1SO13790 7|8t T2 = ©g utop 3rd7jer du| M AlR T 27t e oéﬂrofgtggﬁi x}g

YOI, BES Profile BF, 28717 =£A oABIOIT I BIAHO|T SO BHASL 27 H2

(29 3.7] 2l By Z2A 20 Jid 9 Retrofit TZAI2 28 ek

o MY FFEI(ASHRAE) A= & oyx]dzted g oy 7tol=eilS A|AstaL
=4 I FT'ASHRAE Guideline 14-2002 : Measurement of Energy and Demand
Savings'= &9 AFHA = A 2 HAsH7E 93 AHS AT

- A3 8760 Alzke] dle]E (8,760 hour per year)
- d&8% 33 (thermal mass effects)
- QAN Y AR W £ dAH ~A= (occupancy and operating schedules that can be

separately defined for each day of the week and holidays)
- Y 9 2 HVAC AH (individual setpoints for thermal zones or HVAC
components)

Z1AAAn o] BERE AT A (user-definable part-load performance curves for
mechanical equipment)
- 71AAdn] &5 9@ v AA & Al dlol¥ (user-definable capacity and efficiency

correction curves for mechanical equipment operationg at non rated conditions.)

o & <AFelA= ASHRAE Guideline 14-200210e A AAlet= A4 Hs HH<Q

11) U.S. Department of Energy (2008) M&V Guidelines - Measurement and Verification for Federal Energy Projects Version
3.0.
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Cv(RMSE)(the root mean squared error)® ¥} MBE(The mean bias error)= A}-8-3fo] 2
A AN AALEH A EHO)AS F3 A YAALE=H Bl S Stk

(2) Simulation = d€l&

A AH AR BEYy

A
B
w
O
V
w
D

2.
Q

=

o
=3
=
D

=

il
e
ofo
o
ox
2
oo
we,
"

AlO
(==

Ho -

0
X

t

oM

El
El

oAl A oAl B tOf AL C

r
r

(7}) AMY 7]7dlolge A&

<E 310> U AEE s AHolE Fu 94

e A= A g 2 ng
Lat/Long : 37.494, 127.029
AHE HUE A MEEYEA M= ME=S
Elev(M) : 28.35
Lat/Long : 35.866, 128.626
AHE HE B Ol 72 A =MHT Hols
Elev(M) : 57.38
Lat/Long : 35.151, 126.852
AdEg HdE C ZFEYAA MT XHEES
Elev(M) : 21.84
i Lat/Long : 37.504, 126.764
THoOfAl A A I RHA Yo7 B
Elev(M) : 16
Lat/Long : 36.356, 127.378
THofAl M B M EAA 7 ELMS
Elev(M) : 48.99
Lat/Long : 37.596, 127.094
EOofAIM C MEEHEA &7 dRES
Elev(M) : 32.8

- 386 -



TYPICAL/EXTREME PERIODS
WEATHER DATA EROLND TENMPERATORES
0 0 0

HOLIDAYSNo

COMMEN Weather Analytics - Sensor Point System data - based on the NOAA/NCEP Climate Forecast System Reanalysis (CF
COMMENTS 2
[ DATA PER 1 1Data Sunday 01F 01w 123 31¥
2013 1 1 1 60 C8C8C8CE -54 -7 83 101360 0 0
2013 1 1 2 60 C8C8CBCE -5 -6.5 a0 101300 0 0
2013 1 1 z 60 C8C8C8CE -47 -6 a1 101320 0 0
2013 8 § 1 4 60 C8C8CBCE -35 -4.7 o1 101220 0 0
2013 1 1 5 60 C8C8C8CE -25 -3.8 a1 101190 0 0
2013 1 1 6 60 C8C8CBCE -16 -3 a1 101150 0 0
2013 1 1 7 60 C8C8C8CE -0.7 -21 a0 101130 0 0
2013 8 § 1 8 60 C8C8CBCE 0.2 -14 89 101140 0 0
2013 1 1 9 60 C8C8C8CE 13 -0.7 86 101180 180 1413
2013 1 1 10 60 C8C8CBCE 17 -0.5 85 101220 400 1413
2013 1 1 11 60 C8C8C8CE 18 -0.6 84 101220 572 1413
2013 8 § 1 12 60 C8C8CBCE 17 -0.7 83 101200 634 1413
2013 1 1 13 60 C8C8C8CE 17 -1.2 81 101210 727 1413
2013 1 1 14 60 C8C8CBCE 16 -1.8 78 101240 698 1413
2013 1 1 15 60 C8C8C8CE 1 -2.8 75 101290 600 1413
2013 8 § 1 16 60 C8C8CBCE -0.3 -4.6 74 101320 439 1413
2013 1 1 17 60 C8C8CBCE -15 -6 72 101340 227 1413
. . . ) ) .
[29 3.8] Design builderell #& 7}53 [29 3.9] Simulationd] A& 7}53 Ad=
= 57 =] - . = =
7124d| ol ] & A ¥ 3F+= weather analytics 714 d o5 (AMY) 3d (epw F2))

(L) AvjAl=d EF s

o] A A i, I =

ste] 20139 % #F2AES =9

N
o
i

<E 311> AYE AEY W-d 494 29 2AE

Aol dH| | JFSAIZE | "XAIZH H| 1
oz Weny 06:00 17:00 - 2EZAl A (g 26T, L 237C)
] - hAl W 25T] tf 5 RFof
7H= A . .
oA eERd 06:00 1700 - rlegol wal gAx +E22 Of

27| 05:00 18:30 - 2EUAl A (He 26T, e 23C)
Mol g
] BoE + - HEAl d 2T 2 BA 2
74 =2 . .
ae B E=ES] 0500 18:30 - 7|2z wet AR =522 Off
g | 07:00 18:00 - REZA A (HY 26T, LY 237C)
HE C 24 07:00 18:00 - o[7| 2z met YRA £E22 Off

<E 312> 298 AEe 2013dE W ~AE
dar AHE S
et 22
(B8 28 =3 (28 2 =z

delg e 05 . 24 ~ 09 . 20 1. 11 ~ 02 . 25

05 .24 ~ 09 . 20 11 . 11 ~ 02 . 25

0z

114

0f0

[

THo
O|w| >

0z
114
00
Y
Mo

05 .24 ~ 09 .20 11.11 ~ 02 .25

HE 2tel 7tE Al R Az
A& it ®s 07:00 19:00
AstE dEt M-S 06:00 24:00

AstE FAY Lot IS 06:00 24:00
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VAN
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w
=
V
ox
ind
oo
Yy
e
lo,
o
BN
N
Mo
o2
[>
)
N

S =7 7t 5 Al 2t X Al 2
AHU 06:20 18:00
FCU 06:20 18:00
olo{ 7 = 06:20 18:00
= - 7| 06:20 18:00
uff 7| X|of] 01 Z4 06:20 18:00
2tcfof 0| & 06:20 18:00

<3 315> AwjAlAde] Wi dddu] 29 2AE

g3 do| 7ts A2 Y| A2 ol il
hoj L= 7| 09:00 23:30 - 137|2 257| o5 Ao
AlA A A 27| 11:00 22:00 - 97|z mal SHAX 502 Off
m}oj =R 09:00 23:30
- 27|20l w2t GAA =522 Off
AlA B 2y 11:00 22:00
hoj =7 09:00 23:30 - 1537|2257 o= A of
AlM B & 1l &7 11:00 22:00 - op7|25o| mal HRX 502 Off

<E 316> A 2013 % Y ~A =

Hah A= chak A=
thet 212
(B8 2™ =g (2 2™ =8
EHOAI A A 05 . 13 ~ 10 . 10 11 . 11 ~ 02 .
EHOfAlAM B 05 .15 ~ 10. 14 1. 11 ~ 04 .
U PNES G 05 . 13 ~ 10 . 14 11 . 03 ~ 04 .
<E 317> A A 2013 % 2W LI AAE
M5 2fel IHE AlZE MR Azt
XAaE e M E 10:00 0:15
x3ts et ME 10:00 0:15
A AE FAZE et M S5 9:25 0:20
X|5tE FAE et S5 9:30 0:20
<% 318> FAujAde] FxV] TAH=AF
=7 7l = Al 2t o K| Al Zt
AHU 06:20 18:00
FCU 06:20 18:00
IGERS 06:20 18:00
= - s 7| 06:20 18:00
oj| 7| X| of| o A 06:20 18:00
2tc|of o] 06:20 18:00
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(th) 71} An) Aharge doly Sun

<E 319> HPE AE A deulolE e

o= 1587] 227| 357| 437| 557 6327|
sSHE SHE
28 sHe sHe sHE sSHE
(H| A+-&) (Zroff 21-8)
st & 1521& 1591 & 24901& 24901& 2491& 2401 &
= o 150m/min 210m/min | 210m/min | 210m/min | 210m/min | 210m/min
DOOR
1100 1100 1100 1100 1100 1100
SIZE
2= B4™18F B4™18F B1718F 1F~18F 1F18F 1F~18F
sz=2
SIZE 28253100 2825x2950 | 2825x2950 | 2825x3150 | 2825x3150 | 2825x3150
<3 320> AY9E A= Be dEHolH Ma
= 1387| 237| 337| 457|
sHE sSHE
2 = sHE sHE
(Zrofi ol H|AE) (Ztof o1 )
st & 17¢1& 24901 & 2491 & 2491 &
= & 180m/min 210m/min 210m/min 210m/min
DOOR SIZE 1020 1020 1020 1020
2d = B4718F 1F~18F 1F~18F 1F~18F
S22 SIZE 26002600 27002700 27002700 27002700
<3 321> 4E AE Co ddoy e
T= 1387| 237| 337| 45 7| 557| 637| 7327| 837|
sHE sHE
2 = sHE sHE sHE sSHE SUHE SHE
(H|&8) | (H|a&)
st & 1521 & 1521& 24°1& 24°1& 24°1& 2491 & 24°01& 2491 &
= £ | 150m/min | 150m/min | 210m/min | 210m/min | 210m/min | 210m/min | 210m/min | 210m/min
DOOR
1100 1100 1300 1300 1300 1300 1300 1300
SIZE
2= B4™1F B5T19F B1719F B1719F B1719F B1719F B1719F B1719F
sS4z
SIZE 2650X2600 | 2500><2500 | 2550><2500 | 25502500 | 25502500 | 2550><2500 | 25502500 | 25502500

<FE 322> A8 AdE Ve Adr)rle] 93 Hat oA ARE R

dalHolE (kwh)

dE8 dE A 8,064
H4E8 H=E B 7,795
4 U= C 15,008
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<E 323> #AwAAE A deu|olE &

T2 1387] 25 7| 357 45 7|
sHE
2 C A 2 sl2e
S L (é"OH x}-%) S S 9—"5 S —Q—I'Eo
sf & 2021 & 20215 3.5ton 3.5ton
= 5 60m/min 60m/min 30m/min 30m/min
DOOR SIZE 1500 1500 3200 3200
=W S 1F~7F 1F~7F B173F B173F
sS4 2 SIZE 2500 2250 2500 2250 44505000 44505000
<3 324> #ujAlAd A FHYA s
T2 1~1257| 13~1637|
=l A AGS-1000& AGS-1000E
Zt = 12° 12°
&0 30m/min 30m/min
ClE = = 804 804
24 1F~7F 1F~3F
2 51 350075200 500075200
=23 oAl IMPNR=:! ol uhak
2d Tzt AT-2H B#Zt
<3 325> #ujAld B A wolE 7fL
= 187 257| 357| 45 7| 557| 637|
A2
g = . CEE= SRS SRR steg 28
(ZHoff X}-&)
st & 302 & 302l & 3001 & 3025 3ton 3ton
=S 60m/min 60m/min 60m/min 60m/min 30m/min 30m/min
DOOR SIZE 1400 1400 1400 1400 3000 3000
=dE B178F B178F B178F B178F 1F~4F 1F~8F
S22 SIZE | 32003000 | 32003000 | 32003000 | 32003000 | 4000x5000 | 4000x5000
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<E 326> BujAA Bel BRI Jfa

T= 1~1457|
o 4 AGS-1000&
Zt = 12°
= 30m/min
Cleg Z 804
285 1F8F
28 =1 330075200
o8 &4 ALY
28 F7t ATZH
<3 327> #ujAlA Col dEwlolH L
25 7| 357 557 63 7|
z24g 228 sU8 st2g a2 g
35¢21E 35e1E 35215 4ton 4ton

60m/min 60m/min 60m/min 20m/min 20m/min

1300 1300

2700 2700

1F76F 1F76F

1F6F B3T1F B271F

32003000

32003000 | 32003000 | 3200x3000 | 4000x5000 | 4000x5000

<3E 328> #AHiAA Co FRIYA JHL

& 1~637| 7~1457|

o A AGS-1000% AGS-1000&

A 12° 12°

& 30m/min 30m/min
el = 804 804

2 B271F 1F4F

= 520075500 330075200
2 W AHS TIPS 3=
23 ATZH B2t

=]

3.29> oA A 71E}F AH] 7179 €7 9

T AUA Ahg P

A2l ol & (kwh)

24l 2| 3 (kWh)

A 6,523 50,644
9,533 52,013
10,537 51,556
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o U %29 dux AuAE B4

12
77k AR o] olA 7] ALG R o)

1.200.000
[kih )

1,000,000

800,000

600,000

400,000

200,000

3g g g 6g 74 8% 9% 10g 1% 128

EEOAE AET] AlEY EEOIAE AT A2

(2% 3.10] #jAd A €9 A7) 2 7 oyA] v

o Ui ¥ AYE A= BY 20139 % oA ARl A7) 8 s RS 89 9
A A A HARE Rl 220MWh= YERSTE o= Ag & AFES 73 &9 S8 95
d WA ARRE = WE 7] 2 FCUS Fes ddsm ofFH 7taAbg o] &2 A5
2o F44 desst AR50 9 AL ¢ & At
1.000,000
{kwh ) ]
800,000 - = - ,-;';":/' 7
ot R }z
% = 7
600,000 | = — /’ e !
400,000 -
200,000

2¢ 39 49 5% 6d 74 G s 108 114 1249

mfofAlE B I AMEE  mfiohA 2 B b AR

[29 3111 AvjAd B € d7] 3 7ks oy A 4

S IYe 49E A% Co) 0I3IE A A g2 etk TeEg 4d 8 A%
20O A% BE evs B ade 0 hs AgFe]l JHAOR e FRS % S
ek W A RES EHYEI)E ASHEE A2 EY Fom, shae) A FHE B

¢l
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600,000
[kwh )

500,000

400,000

300,000

200,000

100,000

500,000
400000
300,000
200,000

100,000

108

118

12¢

- 42 52 -1 72 52 92

MEGAE AT AMET WMEINE B AT WEIAE cHY| ARY

[2% 3.13] 2013 %= #rjA[d A, B, C dHAE

450,000
{kwh

400,000

350,000

500,000
250,000 -
200,000 -
150,000 -
100,000

50,000

12

-1

Ek-1 i1 52 62 -1 =1 42

EEIA G ATHA AMSY EEIAE BRRA ALY WEIHAYE CFRA AET

[2%] 3.14] 20139 % #AwjA]d A, B, C 7F=AE &
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2. A A=E9 3 FF Process A&

(D) AN ETF =5

<3 330> W 717k AW R AZNlES

28 C T A M 2%
15.5 o5t 360 205 155
16 99 31 28
16.5 54 27 27
17 64 31 33
17.5 o6 30 26
315 4 1 3
32 6 3 3
32.5 10 2 8
33 5 2 3
33.5 1 0 1
34 2 1 1
34.5 0 0 0

(2) Z+ MODE ¥ 7

o Z} At ZEAE A 8] Peak AlZFdle] Ao REENE 252 7]&7]7F 030 W
A2+t E MODE 22 A% 3&te] MODE 2 A7t E 71 H 22 MODE 13 35 A% =&3h}
A4 Ae] MODE & 23 12~154] Ate]7} MODE 27} %o} 9~12+ MODE 1, 15~

<¥E 331> A7 =3 £S5 F3 MODE 2 =&

off & AlZE 22X T
9710 0.9
10711 0.7
11712 0.5
12713 0.3
13714 0
14715 0.1
15716 04
16717 1.2
17718 14
18719 1.7
19720 1.5
20721 0.2
21722 0.3
22723 0.2
23724 0.2
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A2t

.30 848 (m3) Vel : 5.3 (m/s)
' 642.13 (m3/nh) Signal : 14.4 (%)
MODE 1 . 30 917 (m3) Vel : 1.2 (m/s)
' 316.69 (m3/h) Signal : 14.6 (%)
) 971 (m3) Vel : 1.2 (m/s)
- 00 312.35 (m3/h) Signal : 14.4 (%)
MODE 2 o 1027 (m3) Vel - 12 (m/s)
' 313.90 (m3/h) Signal : 145 (%)
. 00 1054 (m3) Vel : 1.2 (m/s)
ODE 3 ' 309.43 (m3/h) Signal : 145 (%)
MODE © 1185 (m3) Vel : 12 (m/s)
313.08 (m3/h) Signal : 14.5 (%)
Y277 JdEF
=2 L&
4 Zo| grdzkHh) 10,540 (kcal/Nm* - ©12)
2o se@l) elzo HdkealNmw C) x (MUNMEE - 2I[EE(@)(C)
Q AT — 5I_
- 040 X (26 - 25) = 04 (kcalyNm - 2 2)
+ﬂEWwﬁNm)x%7W|xU@ﬂmWNwt)
=712 #d(Q2) - IUI2E()T)
= 10696 x 1.1 x 0.31 x (26 - 25 ) = 35 (kcayNm* - %)
= oo =Hh + Q1 + Q2 + Q3
° == = 105400 + 04 + 35 + 00 = 10,544 (kcal/Nm' - % &)
HAZALZZHNM/h) x & D2k (kcal/Nm)
== € &Hkeal/n)

= 42 x 10,544 = 442 845(kcal/h)

ot A 2R




- MODE AJztehel Mo yi=9 2 COP #

?.

Ao
f=
)

1l
C

i 8F =2 (keal/h)

X
0=
S
£
ne
=

(@]
O
~
=

o
3

XA =(COP)

= 311255 x 1,000 x 1.0 x (127 - 11.3)

- MODE 1 Wigt&a
= 435,757 (kcal/h)
~ MODE 1 COP = 435,757 (kcal/h) | 442 845(kcallh) = 0.98
 ODE 2 s = 47941 x 1,000 x 1.0 x (116 - 10.4)
ce=" = 575,292 (kcal/h)
~ MODE 2 COP = 575,292(kcalln) | 442845(kcallh) = 1.3
 ODE 3 s = 313125 x 1,000 x 1.0 x (133 - 10.8)
se=" = 782813 (kcal/h)
~ MODE 3 COP = 782813(kcal/h) / 442,845(kcallh) = 1.7

o MODE ¥ 4F=4¥ COP #2 Ut 329k #oh

T = &2 (COP)
MODE 1 0.98
MODE 2 1.3
MODE 3 1.7

<E 334> WUAA Ae] WUl £ AR B Lw

29 Az goa 22 T Mz 2=(B2E) C
9 24.2 24
10 25.1 25
11 25.8 26
12 26.3 26.5
13 26.6 26.5
14 26.6 26.5
15 26.5 26.5
16 26.1 26
17 25.3 25.5
18 23.9 24
19 22.1 22
20 21.6 21.5
21 21.4 21.5
22 21.1 21
23 20.9 21
24 20.7 20.5
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(5) At FF 2= 4 MODEH® Z&#S €83 AdzeAs &

o Z} MODE® COP¢l MODE A|7FthE Al 7HH =<2 9]

sy
o
i |
:oé
)
i)
pop
o
)
5
il
e
M
ol

(Tl x §%JIODE1) +( 1)~ fL%J/()DE‘z) +( Ty~ ——é_‘%J[()DEB)

2(:]1—: (e} I~ —
AL a&AS T T+ 7,

of 7] o] A7,
“Tn : MODE A/ 7Fgj¥ gl L2l A7 =9 g
-&&n . MODE A 7Fg) s

o k2o AAE Tn e o E9 2o

MODE Azt HERT Alzhel = n
9 24 31

MODE 1 10 25 21 T1 =78
11 26 26
12 265 23
13 265 31

MODE 2 ” 26e ” T2 = 116
15 265 31
16 26 37
17 255 29
18 24 63
19 22 50

MODE 3 20 215 68 T3 = 469
21 21.5 68
22 21 45
23 21 45
24 205 64

o AEFT AdasATE vt 2k

(78 0.98) + (116 x1.3) + (469 x 1.7)
469+116+ 78

)
i)
fol
fifo
o
i

= 1.54

upebA, dvfAld Al W27 AdEEATE 154 ot
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250,000 -

200,000 -

150,000 -

100,000 -

28 e ag 58l

s2 o2l 10€ 118 12

EIEASEOUX ALY SidsIugow : = EsEAsNeow

[28 317] 28 A= A9 2A| AUAAE Tt Algeold At doly thx 2=

- 38 e B

900,000
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300,000 -

200,000 -

100,000 -

32 g 59 6

10 11 122

I

-T|EAZE O AFE Y wilgssdEHERE -3

[27 318] 48 A= Bl 2A oA g} Algdold 23 voly vz 1=

- 498 A= C

800,000
kWh

700,000

600,000

500,000

400,000

200,000 -

200,000

100,000 -

o

13 pa=] 3 a2l 52 102 11 122

I E AT OHX AR Hi1gesxdH

(2% 319] 38 A& Co AAl AYAAEFI Algdold 23} vlolE iz 2=
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1,200,000
KWh
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7= i . E3 AEaS2ATSHER

(19 320 BelAA AS) AA AU S P AEedold A} dold ulx Tex
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1,400,000
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2¢ 38 4g = 748 82 k=)
"IEASBOIHA AIRY SMLYgE5IZHNNEIY  H2FHLSNERY  EMiAEeSASEE2Y

(27 321] Al Be] AA olJAALEZF3} Algeold 23} vloly vz 1=
L L E e
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Cv(RMSE)

7.81
22.51
13.14

6.00
22.20

9.91
11.08

25.78

15.82

9.65
27.41
14.24

9.46

25.86

10.04

8.33

19.52

MBE (%)

-1.83
17.48
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16.25
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A= Fe Aoz gelgQr)
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