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Solar passive systems in Architecture

v v !

Cooling systems Dual-use systems Heating systems
at at at
Hot regions Hot & Cold regions Cold regions
Based on: Based on: Based on:
Direct & indirect Thermal insulation Direct & indirect
heat loss heat gain
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Items Existing Situation Proposed Solution Saving
HVAC price cost 900,000 LE 600,000 LE 300,000 LE
E'ecag;?gi%nzggzmer 476,000 LE Not needed 476,000 LE
Insulation Cost Not Exist 10,400 LE -10,400 LE
Total initial cost saving 766,000 LE
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Items Existing Situation Proposed Solution Saving
:r\]/nAugl energy consumption cost | 378,378 LE /year | 252,252 LE/year | 126,126 LE
running cost maintenance cost 4,500LE 3,000LE 1,500 LE
Annual running cost saving 127,626 LE
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Area Cost
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Comparison Criteria

Assuming:

m?2 price = 2000LE

price cost and inflation rate will be constant
Required:

Cost of wasted space at open court = open court
area x cost per m2

) o il S5 i 3l

Wrong condition

=1x1.5x2000= -3000LE

A Jaaa 3(Y) Js

Right condition

=3x3x2500=-18000 LE

Lighting Cost

Assuming:
Construction dry cost /m2  price = 900LE/m2

price cost and inflation rate will be constant
Required:

Cost of deference constructed area at wrong
condition = deference between of open court two
areas x cost per m2

Assuming:

e Lighting (just for 2 rooms)

o Room area = 12m2 x two rooms

e  Window area 1.2m x 1.2m

. Using Luminary with florescent lamps x 40w /
lamp for every room
Lamp life time = 1000 running hours
Lamp price = 10 LE
electricity segment price/kw = 32 piaster/kw
(note: this is the common segment price but,
this value is variable according to consumption)

Required:
Luminary cost (similar factor so, neglected)
Annual replacement cost for lamps = (lamp
annual running hours / lamp life time) x lamp
price x 8 lamps per luminary
Annual Energy consumption cost = (lamps
power/hr x running hours/month x electricity
segment price/kw) x 12 months

7.50m2 x 900LE =- 6750

Running hours = 16
hr/day

Annual running hours =
16 x 365day = 5840
hr/year

Annual replacement
cost = 5840hr / 6000hr x
10LE x 8 lamps = 78 LE

Annual Energy
consumption cost = (8 x
0.040kw x 16hr x 30day
x0.32) x 12 = 590 LE /
year

Running hours =8
hr/day

Annual running hours
=8 x 365day = 2920
hr/year

Annual replacement
cost =2920hr /
6000hr x 10LE x 8
lamps = 39 LE

Annual Energy
consumption cost =
(8 x 0.040kw x 8hr x
30day x0.32) x 12 =
295 LE / year

HVAC (Ventilation & A/C) Cost

Assuming:
For A/C unit:
Cooling Capacity = 12,000 BTU
EER “energy efficiency rating” = 10 BTU/kw
Input Power = 1.15kw
Device working rate = 0.55%
This ratio is variable according to the actual
working time for external compressor and
condensing unit and it’s time off by thermostat.
It is affected by operation condition and A/C
unit efficiency (So, It has been measured from
an actual similar case)
Annual A/C working months = 7 months
electricity segment price/kw = 68 piaster/kw
(note: this is segment no.4 between 351>
650kw/month)
annual maintenance cost per unit = 100LE

For Fan:

e  electricity segment price/kw = 32 piaster/kw
(note: this is segment no.3 between 201>
350kw/month)

Required:

Annual energy consumption cost for two units =

(energy consumption for each unit kw x 2 units x

running hours x 30day x unit working rate x

electricity segment price/kw) x 7 months

cost sales cost +

(Area
Construction cost + equipment cost)

Total |Initial

Total running cost

VY

Mechanical Air conditioning

system may be required
Proposed:

DX Split unit = 1.5hp
Cooling unit only

A/C price cost = 3700LE
X 2units = 7400LE

Monthly energy
consumption for two
units = (1.15kw x 2units
x 8hr x 0,55 x 30day) =
303.6kw

Annual energy
consumption cost =
303.6kw x 7months x
0.68LE 1445 LE / year

Maintenance cost =
150LE x 2 = 300LE

3000 + 6750 + 7400 =

17150 LE

2413 LE / year

Mechanical ventilation
system may be required

Proposed:
Fan = 40w

Fans price cost =
300LE x 2units =
600LE

Annual energy
consumption cost for
two units = (0.040kw
X 2 units x 8hr x 30
days x 7months x
0.32LE =43 LE

Maintenance cost
(Neglected)

18000 + 600 =
18.600LE

377 LE / year
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