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1 Summary

The cooling system of ATC building has been redesigin 2004. The new system includes two

chillers:

- a new electric compressor chiller (TRANE RTWB 2&eady working), an helical rotary
liquid chiller with a cooling capacity of 435 kW

- a previously existing single stage absorptionl@{TRANE ABSC 112-1660) that will be
thermally coupled with the future cogeneration plarhe cooling capacity will be 234 kW,
less than the maximum available because of theceztitemperature of hot water entering the
plant.

Both chillers are placed in the second floor undmrgd of ATC building.

2 Deliverable objectives and starting point at thdeginning of reporting
period

This document is part of the Work package DE2 (tiwetion in supply side efficiency”). It aims

at describing the scheme and the main featuredqiefcboling system in the ATC (Agenzia
Territoriale per la Casa) building in Torino.

By now the absorption chiller isn’t working. Theaphed installation of the new cogeneration
plant is foreseen in the first months of 2007.He hext months is also planned a measurement of
cooling needs and cooling energy consumption.
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3 Description of the cooling system

Previously to the renewal of the ATC thermal staiilo the spring of 2004, two absorption groups
produced the cold for ATC office building in thensmer period. The requalification intervention
has then replaced one of the two groups with actrégdecompressor chiller, TRANE RTWB 214
(start of work 16th June 2004), while one of theaption chillers (TRANE ABSC 112-1660)
will be coupled with the new cogeneration planttiBaohillers are placed in the second floor
underground of ATC building.

In Figure 1 is drawn the complete scheme of ATC rmating/cooling system, in which are
highlighted the two chillers with a light blue dedtline.
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Figure 1 — ATC building Tri-generation scheme

3.1 Compressor chiller

The compressor chiller, TRANE RTWB 214, is an hadliotary liquid chiller. In the following
are described the overall and technical charatityis

Main Features

» Low-speed, direct-drive semi-hermetic helicabrgtcompressor
featuring only four moving parts, suctiongas-coatsotor

* Fully modulating load control (15-100%)

» Compact physical footprint - fits through stardlamgle-width doors
* Bolt-together construction for easy unit disasslm

 Simplified piping - the only piping required isrfthe evaporator and
condenser connections

» Single power connection - reduced wiring costs

* Tube-in-shell evaporator and condenser
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» Factory-mounted star-delta starter panel
» Tracer Summit capabilities

Options

* Ice making controls

* Disconnect switch

» Condenser-water temperature sensors

» Compressor sound attenuating enclosure
* Hydraulic module

* 2-pass condenser

Accessories
* Flow switch(es)
* Neoprene isolators

Control

Adaptive Control microprocessor featuring:

« Unit control module with Clear Language Display
 External Auto/Stop

* Chilled water flow interlock

 External interlock

* Chilled water pump control

 Alarm indication contacts

* Remote control operator interface panel

The technical features and the performance dataecthiller are described in the following tables.
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Table 1 — General technical features of the electrichiller

Unit size 214
Cooling capacity (1) (kW) 435
Power input (1) (kW) 100
Coefficient of Performance 4.4
Refrigerant R134a
Number of refrigerant circuits 2
Refrigerant charge circuit 1/circuit 2 (kg) 60/60
Compressor type Helical rotary
Number of compressors 2

Oil charge circuit 1/circuit 2 (1) 8/8
Evaporator type Tube-in-shell/DX
Evaporator water content (1) 200
Evaporator water connection type Victaulic
Evaporator water connection diameter (inches) 6
Condenser type Tube-in-shell/Flooded
Condenser water content (l) 75
Condenser water connection type Victaulic
Condenser water connection diameter (inches) 5
Sound power level (2) (dB(A)) 96
Sound power level RTUB (2) (dB(A)) 96
Sound pressure level at 1 m (2) (dB(A)) 77
Sound pressure level at 1 m (2) (dB(A)) 78
Min/max operating ambient air temperature (T) 5/60
Min/max leaving chilled water temperature (C) -12/15

(1) Temperature of water entering/leaving evaporator: 12/7<C at 0.0176 m2 k/kW, condenser 30/35T at 0 .044 m2 k/kW
(2) Without sound attenuating enclosure at full load, data in accordance with ISO 3764-1996

Table 2 — Electrical data

Power supply (V/Ph/Hz) 400/3/50
Standard starter type Star-delta
Start-up amps (1) (A) 332
Maximum amps (2) (A) 297
Maximum cable size (mm?2) 240
Disconnect switch size (A) 400

(1) Equals the sum of the largest compressor starting Amps, plus the other(s) compressor(s) maximum
Amps, plus all the fans FLA, plus the control Amps (2) To be used in power cable sizing
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Table 3 - Performance data of the electric chiller

Figure 2 — Internal particular of the helical rotary
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Figure 3 — Electric chiller drawing

Table 4 — Dimensions, weights and clearances (segufe above)

Dimension (mm) X 4150
Dimension (mm) Y 890
Dimension (mm) Z 1900
Shipping weight (kg) 3400
Operating weight (kg) 3665
Minimum clearance (mm) A 920
Minimum clearance (mm) B 2250
Minimum clearance (mm) C 800
Minimum clearance (mm) D 600
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Figure 4 — Evaporator water pressure drop (line 4)

Figure 5 - Condenser water pressure drop — 1 pasknge 4)
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3.2 Absorption chiller

The TRANE ABSC 112 is a single stage absorptiofeshilt will be coupled to the cogeneration
system: it will use water warmed by exhaust flowming from the CHP plant.

It is planned that the chiller will work using hetiter at about 90°C temperature, instead of 130°C
maximum temperature. So the expected cooling pavilebe 234 kW instead of nearly 400 kW
maximum.

In the following pages are described the overall gathnical features of TRANE ABSC 112
chiller.

Figure 6 — Photograph of the absorption chiller

User advantages

» Use of available hot water or steam energy sau@@roduce chilled water:
energy savings

« State of the art control to guarantee superipeddability: low cost of
ownership

» Single shell design to guarantee superior lifeetimaximum return on
investment

Main features

* Proven refrigeration cycle based on the use of:

- Distilled water as refrigerant

- Lithium bromide as absorbant

* Chilled water is produced by recovering wastergné&om a cogeneration
plant, incinerator or any process where hot watanfo0°C to 130°C, or steam
up to 1 bar, is available

* COP of 0.63 under nominal duty conditions

* One single moving part: hermetic pump-motor asdgntooled by a distilled
refrigerant water
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« Single shell design

 Cupronickel tubing in concentrator and absorber

 Patented fixed and floating tubes support tovaligbe expansion in
concentrator

 Tubes are individually replaceable

« Variable speed solution pumps

* Single pump motor

Options
* \Wide choice of tube materials

Accessories
* Flanges

Control

Advanced microprocessor-based UCP2 control moditleextended control,
safety and diagnostic capability.

« Liquid crystal display

» Adaptive Control

* Enhanced operation safety features (automatstaltisation protection)

Table 5 -General and technical data of the absorption chille

Cooling capacity (1) (kW) 394
Power input (2) (kW) 3.8
Coefficient of Performance 0.63
Minimum operating ambient air temperature (T) 5
Maximum operating ambient air temperature (T) 50
Minimum leaving water temperature (C) 4.5
Maximum leaving water temperature (C) 15
Lithium bromide charge (kg) 680
Distilled water charge (l) 210
Length (mm) 3370
Width (mm) 1520
Height (mm) 2200
Operating weight (kg) 5100
Shipping weight (kg) 4000
Power supply (V/Ph/Hz) 400/3/50
Maximum amps (A) 10

(1) With steam at 0.83 bar, chilled water 12.2/6.7°C and cooling water entering at 26.7C
(2) Solution pump motor only
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3.3

Description of the well water feeding circuit

The feeding circuit of the well water for the condation of the chillers includes:

1.

Well withdrawal pumps. An inverter controllecbrin a sensor of differential pressure
keeps (with different flow rates) a maximum 50 kigsstream pressure of the regulation
valves

Filtering system. It guarantees the separatibrsalid bodies that can damage the
functioning of the regulation valves; some Y-shéifiers are present at the delivery side
of refrigerating groups

Regulation valve with Electro-Mechanic commaltdegulates (by means of a deviation
of the water flow from the well) the temperature the condenser exit. It must have an
own pressure loss equal to 50 kPa.

Re-circulation pump. Allows a continuous watieculation inside the condenser
Calibration valves: impose pressure losses ercitttuits, permit the correct distribution
of water in the pipes, in order to have the foilogvflow rates:

- Water entering the condenser 78/m
- Water derived from the well 33%h
- Re-circulated water 42%h
- Directly let off by the regulation valve 173

Inertial water tank — 2000 litres






