SECTI ON 15684
ROTARY SCREW WATER CHI LLERS
PART 1 GENERAL
1.01 SUVVARY
A. Related Sections:

1. 15240 - Vibration Isolation.
2. 15540 - Punpi ng Equi prent (HVAC).
3. 15711 - Induced Draft Cooling Tower.

B. Renoval of Existing Refrigerant in Existing Chiller:

1. Notify M DCPS Project Manager and the appropriate M
DCPS Mai ntenance Satellite Supervisor at least 3
wor ki ng days (72 hours) before starting the renoval of
the existing chiller, to allow refrigerant renoval by
M DCPS Air-conditioning Departnent.

2. Refrigerant will remain the property of M DCPS.

1.02 REFERENCES

A.  Air-conditioning and Refrigeration Institute (AR) -
Standard 550/590-98, latest edition, and ARl certification
program

1.03 SUBM TTALS

A.  Shop Draw ngs and product data in conpliance with the
chiller performance specifications.

1. Shop Drawi ngs shall contain equipnent perfornmance,
physi cal data, piping connections, needed valves,
needed strainers, needed external wiring and controls
required for a conplete system

2. Shop Drawi ngs shall show chillerlls conputer operating
performance rating to match M DCPS specific project
operating conditions and KWTON requirenents. The
conput er performance chart shall show conpliance with
ARl 550/590-98 Integrated Part Load Val ue/ Non-standard
Part Load Value (I1PLV/NPLV) over the range of 100
percent |l oad to 25 percent part | oad.

3. Rati ngs shall be based on the water tenperatures and
flow rates as schedul ed.
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4. Computer rating sheets shall be signed off by an
aut hori zed chiller manufacturer representative.

5. Centrifugal water chiller shall be AR 550 certified
and performance rated according to ARl Standard 550-92
and stated on the rating sheets.

B. Provide 2 conplete overhaul, service, instal | ation,
mai nt enance, and parts manuals for the chiller. Deliver 1
set to M DCPS project nmanager for M DCPS Docunent Control
and one set to the appropriate M DCPS Mi ntenance Satellite
Supervisor and receive a letter back stating that manual s
were received. Manuals shall be originals only. Photocopies
are not all owed.

C. Before starting work, submt a current, |egible copy of the
following required docunmentation from the Environnental
Protection Agency (EPA):

kkhkkhkhk *kkhkkhkk kkhkkk kkhk*k kk k kk kkk kkhkkk kkkkh*k kkkkk*%

NOTE TO SPECIFIER: The following is mandatory for refrigerant recovery or addition since
August 1993.

kkhkkkkk *kkhkkhkk k*khkk kk*k k*k * **k *k*k k(kk* k(kkk*k *(kxkkk*%

1. EPA Technician UN VERSAL CERTIFI CATE of COWPLETI ON
according to 40 CFR Part 82, subpart F.

2. EPA Refrigerant Recycling 1 Recovery Equipnent
Affidavit.

1.04 QUALI TY ASSURANCE
A Regul at ory Requirenents (EPA):
1. Al air-conditioning technicians on job site shall have

EPA certification: According to EPA Section 608, C ean
Air Act Amendnents of 1990, individuals who service,

repair, or di spose of ai r-conditioning and
refrigeration equipnent, including in-house service
personnel, installers, contractor enployees, and anyone

el se who perforns installation, maintenance, or repair
of HVAC refrigeration equi pnent shall be EPA certified.

2. Contractor shall be licensed by M am -Dade County or
the State of Florida as a nmechanical or air-
conditioning contractor. A copy of the qualifierls
license shall be included as part of required
docunent s.

3. Contractor shall supply copies of current Certificates
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of Conpetency from Mam -Dade County for all air-
condi ti oni ng personnel on job site.

4. Refrigerant Recycling/ Recovery Equi pnent: According to
EPA Section 608, Cean Air Amendnents of 1990, owners
of refrigerant recycling or recovery equipnent,
i ncludi ng contractors and ot hers responsi ble for HVAC
equi prent serving, shall submt EPA form OvB #2060- 0256
signed by the owner/responsible conpany officer, and
sent to the appropriate EPA office. Recovery equi prment
will be nmade avail able for inspection by M DCPS Project
Manager before use can take pl ace.

B. Certification: Chiller shall be ARl Certifi ed.

C. Water Chillers shall be mnufactured in a facility
regi stered by Underwiters Laboratories, Inc. (UL) to the
I nternational Organization for Standardization |1SO 9000
Series Standards for quality.

D. The entire water chiller assenbly shall be leak tested to
at least 375 psig with a tracer gas m xture. There shall be
no | eaks greater than 0.5 oz/year of refrigerant.

E. The water chiller energy efficiency shall be at |[east
0. 67kW't on.

1.05 WARRANTY

A Chiller manufacture shall have available |ocal service
representative with a 50 mle radius of the job site on a
per manent basis and provide 5 year parts, refrigerant, oil,
and | abor warranty fromdate of chiller start up. Date of
shi pnrent warranty shall not supersede the 1 year start up
warranty.

PART 2 PRODUCTS

2.01 MANUFACTURERS AND REFRI GERANTS

A Rotary Screw Water Chiller:

1. Carrier.
2. McQuay.
3. Dunnham Bush.
4. Yor k.
5. Tr ane.
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B. Refrigerants

1. HCFC - 22.

2. HFC - 134A.

3. HFC - 407A.

4. HFC - 410A.

5. O her M DCPS accepted HFC refrigerant.

2.02 MAI NTENANCE
A.  Warranty Period Service and Mi ntenance: Manufacturer of

Chiller shall performthe foll ow ng:

1. Start up of chiller according to manufacturerls
requi red procedures.

2. A 2 hour running performance test and | og signed by the
installing contractor and manuf act ur erlls
representative.

3. Arunning log of chiller performance four, eight, and
el even nonths after start up

4. On the eleventh nonth, a refrigerant |eak test, and oil
and oil filter change, and a conplete test of all
testable controls for calibration and operation.

5. The manufacturer shall change oil filter free of charge
I mredi ately after any oil pressure drop that occurs
during warranty period due to netal filings and other
trash left in chiller during manufacturing.

6. Manuf acturer shall be responsible for refrigerant |oss
during the 1 year warranty period, unless loss is
caused by M DCPS personnel

7. During all |og reading, any |oss of performance because
of condenser or evaporator tube fouling, strainer being
pl ugged, tower performance, or punp performance shal
be reported to M DCPS Project Manager for correction

2.03 WATER CHI LLER
A Chiller manufacture shall protect all areas for chiller
with insulation to insure that there is no condensate
dripage on to floor with a 100 degree F, 95 percent
relative humdity chiller room

1. Areas to be protected are cool er, cooler tube sheets,
conpressor suction piping, conpressor, and notor. Al
areas that could condensate shall be protected wth
i nsul ati on.
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2. I nsul ation design shall allow for service access and
renoval of all covers for servicing.

3. I nsul ation shall be 3/4" or greater.

4. I nsul ati on shall have a thermal conductivity K val ue of
0.28 BTY in./hr-ft2degree F

5. Insulation material shal | conply with UL 94

classificati on 94HBF.

2.04 WATER CHI LLER DESI GN AND | NCLUDED | TEMS

A Furni sh the cooler having a mninum capacity as shown on
t he Construction Docunent schedul e.

1. Cooling water of 44.0 degrees F. when supplied with
condenser water at 85.00 degrees F. at full |oad power,
i nput shall not exceed the maxi mum KW TON r equi renents
as not ed.

2. The KWTON shall conply with FPL Commercial /1 ndustri al
Ener gy Conservati on Program Standards.

3. The cooler shall be 1-pass selected for 0.0001 fouling
factor and a maximumliquid pressure drop of 13.0 feet.

4. \Waterside shall be designed for 150 psig working
pressure.

5. The condenser shall be 2-pass selected for 0.00025
fouling factor and maxi numliquid pressure drop of 22.0
feet.

6. Waterside shall be designed for 150 psig working
pressure.

7. Power shall be supplied to the conpressor notor at 480
vol ts/3 phase/ 60 cycle and controls at 115 volts/1
phase/ 60 cycl e.

B. Unit shall be conpletely factory packaged including
evaporator, condenser, conpressors, lubrication system
refrigerant netering system mcroconputer control center,
factory nmounted and wired started, and all interconnecting
unit piping and wring.

1. Unit shall be factory charged with oil

2. Refrigerant shall be shipped inside the unit, fully
char ged.

3. Water chiller manufacture shall supply the water flow
safety pressure differential controls for the cooler
and condenser.

2.05 COVPRESSCRS
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A The packaged chiller shall be furnished with a positive
di spl acenent rotary screw conpressors as required of the
oil injected type.

B. Conpressor shall include an integral oil separation system
oil sunp, and oil filter.

1. The oil tenperature shall be <controlled during
operation to maintain proper oil tenperature throughout
the lubrication system

2. An electric oil heater shall be supplied to maintain
oi |l tenperature during shut down peri od.

C. Conpressor shall be equipped with a variable hydraulically
operated slide valve and shall provide capacity nodul ation
from 100 percent to 20 percent capacity.

1. The conpressor notor may be a variable frequency drive.

2. If the conpressor notor provided is an open type,
additional water chiller room ventilation shall be
provided to insure the roomtenperature does not exceed
104 degrees F.

D. The package chiller shall be equipped with a flash
econom zer cycle and oil return systemfromthe evaporat or
to each conpressor. Chiller conpressor shall have a
positive neans of oil equalization.

E. Conpressor bearings shall be Anti Friction Bearings
Manuf act urers Associ ation (AFBMA) Class 5 or superior.

2.06 STANDARD CHI LLER FI TTI NGS

A.  Standard fittings to be provided are:

1. Fl ash econom zer

2. Check val ve on vapor injection |ine.

3. Cool er sight gl asses for checking refrigerant charge.

4. Manual ball valve on condenser drain line for charge
I sol ati on.

5. Ol return jet punp (eductor).

6. Ol return filter drier.

7. Valves to isolate conpressors for repair.

8. Conpressor discharge |Iine check val ves.

9. Refri gerant metering systemto evaporator.

2.07 COVPRESSCOR MOTOR STARTERS
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A Mot or starter shall be a reduced voltage wye-delta, solid-
state, or a solid state variable frequency drive.

1
2.
3.

Starter shall be UL |isted.
The starter can be water chiller nounted.
Provide a NEMA | enclosure for the starter.

B. El ectrical conponents provided shall be:

ourONE

7.
8.

Cont act ors.

Crcuit breakers.

Si ngl e poi nt power connecti on.

115 volt control transforner.

Current transforners for control panel.

Thr ee- phase over/under voltage, phase |oss/reversal/
i mbal ance protection.

Thr ee- phase vol tage neter.

Thr ee- phase ameter.

2.08 M CROPROCESSCR CONTROL PANEL

A.  The mcroprocessor control panel shall have a LED display
and conpressor manual reset button. The conputer systemis
to do the follow ng functions on screw conpressor chillers:

N =

PR, OOO~NOUIAhW
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14.

Proj ect Nane
Proj ect No.

Capacity control of conpressor (manual or automatic).
Stagi ng of conpressors based on I eaving chilled water
t enper at ur e.

Conpressor current |limting.

Ranp | oadi ng node.

Conpressor start del ays.

Aut omati ¢ under voltage rel ay.

Anti-recycle delay tiner.

Low pressure safety with conputer alarm

H gh pressure safety with conputer alarm

Freeze pressure safety with conputer alarm

Solid state conpressor notor overloads and tenperature
protection.

H gh oil tenperature protection.

Chilled water reset and EMS control interlock. An
analog input is to be available for the Board supplied
chilled water reset based on a 4 to 20 MA signal. An
interlock shall be provided for the Board supplied
contacts to control starting and stopping the chiller.
A conmuni cati on post shall be provided to comunicate
with a terminal or printer. The speed of the
comruni cati ons (BAUD- RATE) can be set from 300-1200.
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2.09 COOLER
A Cool er shall be of the shell and tube, designed for 300
psi g working pressure on the refrigerant side and be tested
at 450 psig.

1. Fabricate shell from rolled carbon steel plate with
fusi on wel ded seans.

2. Use carbon steel tube sheets, drilled and reamed to
accommodat e t he tubes.

3. Provi de internedi ate tube supports spaced no nore than
4 feet apart.

4. The refrigerant side shall be designed, tested, and
stanped according to American Society of Mechanica
Engi neers (ASME) Section VIII - Division 1 code for
unfired pressure vessels.

5. Tubes shall be high efficiency, internally enhanced
type.

6. Each tube shall be roller expanded into the tube sheets
providing a |eakproof seal, and be individually
repl aceabl e.

7. Water velocity through the tubes shall not exceed 12
fps. Liquid level sight glasses shall be |ocated on the
side of the shell to aid in determning proper
refrigerant charge.

8. The evaporator shall have a refrigerant relief device
to neet the requirenents of the ASHRAE 15 Safety Code
for Mechanical Refrigeration.

B. Witer boxes shall be renovable to all ow tube cleaning and

repl acenent .

1. St ubout water connections having Victaulic grooves
shal | be provided.

2. Water boxes shall be designed for 150 psig design
wor ki ng pressure and be tested at 225 psig.

3. Vent and drain connections with plugs shall be provided
on each water box.

2.010 CONDENSER
A Packaged chiller unit shall have 1 condenser comon to each
conpr essor

1. Condenser shall be of the shell and tube type, designed
for 300 psig working pressure on the refrigerant side
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and be tested at 450 psig.

Shell shall be fabricated from rolled carbon steel
plate with fusion wel ded seans.

Use carbon steel tube sheets, drilled and reamed to
accommodat e t he tubes.

Provi de i nternedi ate tube supports spaced not nore than
4 feet apart.

The refrigerant side shall be designed, tested, and
stanped according to the ASME Boiler and Pressure
Vessel Code, Section VIII - Dvision 1 code for unfired
pressure vessels.

Tubes shall be high efficiency, internally enhanced
type.

Each tube shall be rolled, providing a | eak proof-sea
and be individually repl aceabl e.

Water velocity through the tubes shall not exceed 12
fps.

The condenser shall have a refrigerant relief device to
nmeet the requirenents of the ASHRAE 15 Safety Code for
Mechani cal Refrigeration.

Condenser Coil s:

a. Copper or Alumnum Plate Fins: Mechanically
bonded to copper tubes.

b. Protect fins against hail damage on coils for
20 tons or greater.

C. Fin Coating: Heresite or Bronze d ow epoxy
coati ng.

B. \Water boxes shall be renovable to allow tube cleaning and
repl acenent.

1
2.
3.

Provi de stubout water connections having Victaulic
gr ooves.

Water boxes shall be designed for 150 psig design
wor ki ng pressure and be tested at 225 psig.

Vent and drain connections with plugs shall be provided
on each water box.

PART 3 EXECUTI ON

3.01 | NSTALLATI ON

A Unl oad and install the chiller.

B. Pr ovi

de vibration isolators as recomended by the chiller

manuf act ur er.
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3.02 FI ELD QUALI TY CONTROL

A.  Training: The water chiller manufacturer shall provide a
factory trained representative to perform instructiona
training on the maintenance, operation, troubleshooting,
and repair on the water chiller including the
m croprocessor control system
1. Manuf acturer shall provide manuals for start-up,

operation, maintenance, and parts and m croprocessor
computer water <chiller program CD for up to 10
technicians. After the classroom instructions are
conpl et ed, the nmanuals shall remain wth the
t echni ci ans.

2. Training aids such as a slide presentation and
simul ator may be required.

3. Training duration shall be 8 hours on the job, "hands-
on" training on the installed and operational chiller
unit the second day.

4. Training days shall be consecutive.

5. Location of classroom type instruction shall be the
delivery address of the chiller unit.

6. The cost of the manuals, program CD, training, and all
cost of the training section shall be included in the
cost of the water chiller.

B. Use 2 venturi flow netering devices sized for the specified
evaporator and condenser gpm The accuracy of this venturi
shal |l be +1 percent.

3.03 START- UP, NMAI NTENANCE, AND REPAI R

A.  The water chiller manufacturer shall provide a factory-
trai ned technician:

1. To performthe start-up procedures as outlined in the
start-up manual

2. To troubl eshoot and repair as outlined in the operation
and mai nt enance nmanual .

3. To performall the tasks of maintenance as specified
and as outlined in the operation and naintenance
manual .
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END OF SECTI ON
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