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ABSTRACT KEYW ORD
Purpose: An optimal plan process of PV modules was proposed for achieving a practical electricity production EfEEZE
M Z0f L X|

to create zero energy apartment complex. Method: First, a real site was selected and existing data about apartments
were analyzed to determine input data of a standard apartment block in Korea such as the number of floors, a floor
area ratio, and the number of apartment units. Second, the primary energy demand for the building energy
efficiency rating was calculated by conducting a simulation with standard input data for constructing new buildings.
Third, the minimum insolation to collect the PV installation cost within an economic period(economic insolation)
was calculated by confirming the installation area . As a result, the economic insolation with 25 year payback was
calculated to be 500kWh/m’-yr. Using Buildit (Al based complex planning simulation tool) various alternatives
were planned with the decided data such as a construction area ratio, a floor area ratio. Result: Of the plans, the one
with the largest total amount of the economic insolations was decided as the final plan, which can pro about 88.5%

of the total primary energy demand of the complex.
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Table 1. Analysis of apartment sites in Seoul and Gyeonggi

Floor area The lowest The highest
. number of number of
ratio
floors floors
Minimum 139% - -
Maximum 350% - -
Dominant 145~225% 7F 25F
Determined 200% 12F 25F
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Table 2. Input data of Zero-Energy Apartment units

Items Value
Wall 0.15
(I\i//\r’sh;(e) Window 0.9
Bottom 0.15
ACHS50 - 2.59
Heat Recovery Heat Recovery 70%
Ventilation Unit Efficiency(%)
Power(W) 50
Air flow rate(m'/h) 150
Heating Boiler Efficiency 91%
Fuel Type Natural Gas
Lighting - 8W/m’

ECO22 Axtst 5384 SAHATY 1A A8 3-& 9004
A9 12l R 2 g 80 2 A4tslr] Slaf A(1)-2 A-gatsdct Al
AHAx} &) A o] 2 Eo] 100%7} == H PVE 3,358,800k Wh
o] & AAtofofol= A0 2 BA R

( PEC x FA x UN ) /CFE = 3,358,800kWh )

PEC : Primary energy consumption (93.3kWh/m)

FA : Floor area with expansion (110m)

UN : The number of Units (900)

CFE : Primary energy conversion factor for electric energy (2.75)
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Fig. 2. Aerial photograph of the selected site

~

‘i“ﬁ‘f
i

>

Fig. 3. Zero-Energy Apartment unit plan
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( ) Roof PV Plan d)

(b) Plan and Section

( : ) Roof PV Section

Fig. 4. PV installation for the roof
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Fig. 6. Recommended PV installation parts analysed by Buildit
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Table 3. Solar radiation analysis

(a)Total (b)Total (c)Total | (d)Total | Sunlight
Insolationl Insolation2 Areal Area2 hour
(kKWh) (KWh)* (m)* (m)* | (min/day)
S1 48003710 28738645 38027 28869 272
Sla 44410883 29478091 38902 29800 305
El 48965085 24881477 35973 27454 210
SE1 48931808 29539167 38451 29696 329
SWI 45930875 28410891 38025 29097 301
S2 46043623 28717408 38962 29564 283
S2a 49458657 30058903 40053 30472 294
E2 48132290 23745323 33539 24173 206
SE2 44910893 27664360 35684 26337 349
SW2 45576570 26588092 36023 27676 330
S3 49834107 29219857 38950 29772 274
S3a 42850745 28304873 38850 30282 354
E3 45280164 23637433 34396 26087 216
SE3 44814886 27189671 35228 26492 317
SW3 42603475 24877754 32884 24070 269
S4 45115223 29398986 39493 30538 330
S4a 47099836 30533703 41074 31665 297
E4 46514434 24956919 35424 26306 209
SE4 44933052 28907960 37525 29805 323
SW4 45714713 26242929 34600 25034 225
S5 47825946 29818981 40310 31490 295
S5a 47324927 29312344 39290 30291 318
E5 46615719 25859048 36678 27632 187
SE5 44873441 26960634 35972 28018 314
SW5 46312321 26912524 36888 28310 279
S6 47582912 30503670 39895 30472 276
S6a 46271112 30028525 40022 31248 322
E6 47258224 25527005 36566 27747 218
SE6 42440023 26314297 34170 25117 365
SW6 46665427 26512680 35150 26170 258

(a) Total Insolation] : Sum of insolation reaching all the buildings’ surface

(b) Total Insolation2 : Sum of insolation over S00kWh/m*yr reaching all the building’s surface
(c) Total Areal : Sum of buildings’ surface with insolation over S00kWh/m™yr (roofs + walls)
(d) Total Area2 : Sum of total areal — Sum of the roof’s area
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