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ENERGY RENOVATION PROJECTS

A- STATE HOSPITAL PROJECT

ISTANBUL

B- HIGH SCHOOL PROJECT

ANKARA



STATE HOSPITAL PROJECT HOSPITAL P

• Existing Building 

• Project Goal: Find out solutions to decrease the Energy Use, verify by simulation

• Climate: Istanbul, mild climate. 

• The Consumption Rates:

Electricity Consumption : 1,606,000 Kwh

Natural Gas Consumption: 156,100 m3



APPROACH and RES INTEGRATION

A- Renewable Energy Design- Preliminary Phase- WHAT CAN WE DO 
HERE TO IMPROVE EFFICIENCY

1. Can we use Solar energy?

2. Can we integrate Heat Pump Technologies ,Radiative Cooling,District
Cooling

3. Geothermal energy?

4. What kind of controls can we add?

5. Isolation control

6. Can we improve Ventilation systems (heat recovery units)

7. Are the plants and the secondary equipments efficient?

8. Other low cost-no cost solutions



MECHANICAL SYSTEM AND ENERGY CONSUMPTION 
RATES

SYSTEM: 4-P FCU

AIR HANDLING UNITS

2 CHILLERS

2 BOILERS

SOLAR PANELS



Energy Saving Scenarios

1- Replacing AC Chillers with a 1 Multi Compressor High Efficient AC Chiller

BASE, DEEP and MIXED scenarios

Chillers poor performance- 2nd chiller has compressor failure.

SEER: Increases from 2.5 to minimum 4.8 



Energy Saving Scenarios

2- Placing A Heat Pump Supporting Chiller and Boiler

Advantage: Water source

Problem: Distribution System!!

Decided to exploit ground source energy by

making drills to the well and exploit the

energy of the ground water through a heat

exchanger. 

Ground source energy is used, ground water

not used directly, given back to the ground. 

Closed-loop drilling system

Solution: Ground Water!!Found 10-12m below surface

Support the existing air conditioning system (boiler, chiller) with a 

ground water source heat pump (Hybrid System)



Energy Saving Scenarios

2- System Schematics



3- There are heat recovery units. 
Frequency Control is Added to Air
Handling Units

4- LED Conversion

Energy Saving Scenarios

150 lighting fixtures are replaced by LED Fixtures



5- Establishment of PV Panels

• Most of the Solar Panels are damaged.

• The Solar panels are not useful anymore

Energy Saving Scenarios

• 298 pieces were installed

• 150.300kwh electricity

will be produced



6- BUILDING MANAGEMENT SYSTEM IS ADDED

Energy Saving Scenarios

7- PERSONNEL AND OPERATORS ARE TRAINED 
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HIGH SCHOOL PROJECT HOSPITAL PROJECT

• Existing Building 

• Project Goal: Find out solutions approach NZeb, verify by simulation

• Climate: Ankara.

• The Consumption Rates:

Electricity Consumption : 372,000 Kwh

Natural Gas Consumption: 349,000 m3



1- Envelope: Wall- isolation varies between 2 to 3 cm.
no isolation on reinforced concrete

Roof- 2cm isolation
Window- 1 Layer- no film, frames aluminum, high infiltration



Solution : Wall- 16 cm isolation
Roof- 20cm isolation
Window- 3 Layers- 0,99W/m2K U value



2- LED and Solar Fixtures Transformation



3- Replacing Electrical motors with high tech efficient motors



4- PV SYSTEMS on The Roof



5- Heat Recovery Units to the Classrooms

- With 2 Phase electric heater 2kW + 2kW that operates due to
demand



6- Solar Wall
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Thank you for your attention


