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MARIS HOTELS — CANDIA MARIS HOTEL

The CANDIA MARIS HOTEL & BUNGALOWS complex together with the thalassotherapy
center THALASSO is located at Ammoudara of Heraklion, 3 km west from the International
Airport of Heraklion — Crete.

This deluxe category hotel of 540 beds constructed in 1995 and operates all the year round and
IS considered ideal for vacations, conferences and all kind of business meetings. The
thalassotherapy center (SPA) of the complex is among the very first centers operating in Greece
providing high quality services to the clients of the hotel and the individuals.

Since March 2000 the owning company “AETEA SA” applies all the necessary systems for the
environmental management as per ISO 14001, for the operation of this complex.
In addition, ISO 9001 certifies the quality of the service rendered to the clients.

The hotel and the THALASSO center, use gas for guest rooms’ hot water and the heating of

seawater as well as for the heating of swimming pools.

For the supply of water, the complex uses patrtially the city water and also from owned drills.
However, the moderate quality of the drill water started causing severs corrosion problems to
the hydraulic lines, pumps and other machinery increasing meanwhile drastically maintenance
needs and of course the operating cost of complex.
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The air conditioning of the complex was mainly by a central water-cooling system.

To solve the above-mentioned problems “Sol Energy Hellas SA.” after studies presented a
complete plan taking into consideration following parameters:
1. Big thermal needs (Swimming pools, thalassotherapy, gyms etc)
Space available for the installation of Solar Fields.
High needs for the air-conditioning.
Synchronization between available and needed energy (summer months)
Individual energy loads.
Thermal loads in different temperatures.
Safe energy flow without operation problems.

The high cost of conventional power sources.
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Dependable and financially durable technical solutions.
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Friendly to the environment solutions.

Daily energy needs

Rooms, kitchen and restaurant: 30 m? of hot water at 48°C

SPA center: 3 indoor heated swimming pools and one semi closed, totally 500 m® sea water. 32
— 35°C, 10% renewal/daily, 8 baths of 300 It each, 53 m*/daily hot seawater at 35 — 40°C.

Hydro massage & sea water jet: 6m*® + 27m*/daily hot water at 38°C

Football & tennis yards: 14 douses 5m®/daily hot water at 48°C

Air-conditioning: 2 water cool devises (300 RT)

Hotel is running all the year round and consists :

257 rooms (110.000 overnights/year)
1 restaurant, 3 taverns, 1 snack bar
Conference room of 1.780 seats.
Thalassotherapy center (SPA)

Hydro massage

Football and tennis court
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Energy needs: estimates — historic data

Thermal energy 2.166 MWh
3 machinery rooms

6 boilers

47.630 It oil

449.651 It gas (LPG)

Water supply to 3 tanks (500 m?) from city line, drills and brought by trucks.

General view:
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Central solar field for hot water production.

Withdrawal of the thermal energy of the chillers at sea with partial recovery of the thermal

energy.
New Machine rooms
Desalination unit (R/O)

Building Management System (MMS) and best control strategy
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The Solar system

4 solar fields

900 high performance collectors (2.520 m?)
12 new storage tanks (60 m?)

New Machinery rooms

3 flat plate heat exchangers

3 uses: hot water (central Engine room), seawater heating, and heating of swimming pools.

Thalassotherapy center (SPA)

10 m? tanks of seawater to be stored at 40-45°C



Boilers (back up)
Reconstruction of hydraulic installations

Partial recovery of thermal energy and rejection of the rest to the sea (chiller)

Replacement of the cooling towers with 4 flat plate heat exchangers (titanium), which are to be
chilled by seawater.

Flow of the water to be controlled for heat.

Heat recovery (water preheat for desalination)

Higher COP

Higher cooling possibility

Typical conditions of coolers operation
Before (without heat After (with heat
recovery) recovery)
Cold water temperature 813 C 813 C
Condenser leaving 40 C (spring- 45 C 30 C
temperature autumn) (summer)
Cooling power delivered 683 kW 654 kW 757 kW
Absorbed power 178 kW 189 kW 153 kW
COP 384 341 4,94




Desalination unit

Reverse osmosis plant (3" generation)
Capacity: 120-m3 daily

Pressure exchanger

Supply with pre heated water for better efficiency



Central control

Central Control System (BMS)

Control of whole system of heat production and of saving energy

Supervision of the complete system by monitors

Graphical display

All measurement data (thermidometers, temperatures, hot water supply, operation time & solar

energy consumption).

Results

The exact measurement of the accurate saving is basic requirement for the further penetration
of the solar technology in the market.

Binding for guaranteed performance

The plant started operating step by step as from the 1% of August 2002

From 1% August 2002 to the 1% August 2003: 1.350 MWh actual energy saving (equal to
210.762 It oil) although during the said period sunshine at Heraklion was less that the average
of last 10 years.

During the said period, the water production out of the desalination system reached the 36.500
m?and an additional 25% saving of electric energy from air-conditioning units.

For the guaranteed performance of the projects an agreement has been signed with the above-
mentioned hotel, whereas the objective evaluation has been undertaken by “DEMOKRITOS -
NATIONAL CENTER FOR SCIENTIFIC RESEARCH — LABORATORY OF TESTING SOLAR &



OTHER ENERGY SYSTEMS” accredited laboratory to check the efficiency and strength of solar
selectors /systems who after measuring and studying all parameters with special instruments
and under real operating conditions, will make necessary suggestions for the improvement of

the system and maximum possible gain of solar energy.



