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Introduction

Electrical load is centralized in city, especial
in high-rise building which not only has PV
or Wind generation resource but also has a

ignored great gravity potential. The
building above 50 meters are everywhere In
city, there are 17383 buildings above 90
meters In the world. Water is also a
necessary resource that city should have,
water storages in the roof, or water bodies in
waist, and water tanks underground of a
building or a building group, are not difficult
to build them, In fact, water systems
iIncluding pump system have already been
implemented Iin those buildings for water
drink, sanitation, swim pool, fire control,
water drain, etc. The hydro pumping storage
will only add some new spaces, weight-
bearings, new mini hydro pumping systems,
etc. A micro-grid development scheme of
mini-nydro pumping with PV or others Is
surveyed and it seems feasible from
technical as well as economic point of view.
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Top 20 High Rise Building in the World

Height, No.1:. 828m, No0.20 : 385m
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Roof Live Loads Standard (USA, China)

US Standard: A
Buildings and Other Structures

e
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promenade purposes2.87 kN/m
Roofs used for roof gardens or assembly purposes 24.79 kN

China Standard: GB 5a@@E? Load code for the

Wooden New York roof top tanks

(1)water for domestic purposes

(2) firdighting.

(3) Pump: If water level in the tank|drops
below a certain level, the float switch
engages the pump, refilling the tank.

design of building structures

promenade purpose2.0 kN/m
Roofs used for roof gardens or sport pur@edd\/m

5 Minimum Design Loads [for

A 50m*50m*3m Water Tank on Roof, how much p

can generated and how much power needs for p
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Turbinefficiency 0.9 Generatafficiency 0.92
Pumpefficiency 0.8 GlobakEfficiency 0.6624
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Top Water Tank & Bottom Water Tank & Pumpi
General High Rise Buildings
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Present Shanghai Electricity Price Table

Valley22omi 5am’ 0.273
Aveb-7,11-:12am1517, 21Jpm 0.719
Peal8-10amA314 1820om 1.202
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Turbine/Pipe/Generator/Pump Efficiency

Hydro -Pump Parameters Optimal Selection for

grid -tied operation under weight
garden standard

Table- 1-The -revenue-return- for- different- top-tank-design.
under-the- garden- standard- of burden.

bearing of roof

5
. | Button square- | The height | Maximum Cen eration Ratio of - | Daily #
meter{m)Surface of Top- | Generation Enerzyv Enerzv revenue .,
ares. of Tank(m2) | Tank{m). Power Pump Fump Gen erated (RAED .
Wall surface(m? )., power (KW, Enerzv over FPump
CEWhY - | wzed €233 .
100:10124/124 . 0.31. 1030/3505 8163711983 . | 68.12. 28946,
1.
2. -30/6554/154 . 0.48 . 23813507, TO66/11982 . | 66.57., 2818..
3. -60/3806/206. 0.86. 138473500, TRA0/Q198T. | 6557, 2811, +
4. 502748248 1.24., 2031/3507 . TE1511992 . | 6217, 2802 . +
2. 401910310, 1.94 . 13883500, TT83A2002.. | 64.84. 2797 . +
6. -20/1020/620., 1.75. 240773637 . 77702077, | 64,34, 27948, +
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Roof Garden Burden: Typical Operation Mode,

3 turns of pump
Shanghai Electricity Price

-generating (40*40*2 TopTank)

Generation.Curve vs Pump Curve
Power Gen:7783 kWh Pump 12002 kWh
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Economic Evaluation  orRoof Garden Burden (4040°2 TopTank)

Hydro capacity240&\W 370 of the standbyoil gensets
Pumpcapacity360kW Total investment400k
Daily return 280Q _ , Annuall02XK__ , 4 Yearseturn
a very good Investment

Results for weight bearing over the garden

standard
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Photovoltaic+ Pumped -hydro Storage +

Sensitive Load Isolated Operation Mode
PV Curve: Total Gen. 4470 kWh Sens.Load Curve: Total 3730 kWh
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Hydro Power Curve: Total Gen. 1988.46RHip Power Curve: Total. 2951.72kWh
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Hydro+PV Curve: Total Gen. 6458.4¢ Pump+Load Curve: Total. 6681.72kWh
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