' COUNTY OF SUFFOLK

STEVEN BELLONE .
©. SUFFOLK COUNTY EXECUTIVE -

| _DEPARTMENT OF PUBLIC WORKS B _ _
" GILBERT ANDERSON, P.E. ' S o .. PHILIPA.BERDOLT

C_OMNHSSIONER' - o o _ : ) : BEPUTY COMMISSIONER
. MEMORANDUM

TO: . Michael Monaghan, PE. LEED AP

' - Chief Engineer

" FROM: " Javed Ashraf, P.E., CEM.

- Principal Mechanical Engineer .

DATE: - June22,2012

RE S - CP1664 - Ener'gy Cbnser'vatl.o'n@Varlous County Facilities

~ Install I-Ingh-efﬁc:ency Condensmg Boiler at C0151, Telecomm/Health

" Asa pa.rt of the enérgy improvements at Telecommeealth the ex1st1ng boiler w1Il be replaced with a
" high-efficiency condensing model. DPW ‘will install the boﬂer and the. contractor w111 supply the
: materials. :

The scope of work from the contractor is to furnish a boiler and an indirect fired water heater. The boiler

- will be wall hung Triangle Tubé model Solo'250. The water heater will be a 30 gallon Super Store model

" $SU-30. The contractor will discontiect gas piping from the old boiler and connect gas piping to the new

"b01ler The old boiler will be abandoned in place. The proposal includes $4,000 materlal such as valves,
pipe, bends, tanks, etc. to install the boiler. : -

. The County staff has installed a boiler at COBS] Health 4 Udall Rd. Usmg DPW’s manpower has saved

* the County money. DPW staff also understands the typical problems in these types of system and provide
materials for ease of mamtenance 'Installing the bo1ler ourselves will save labor and mamtenance costs of
the prOJeCt : : : ~ -

. Total cost of this beneficial project is not to exceed - $20,008
.- T wish to propose funding as follows: CP 1664.318 - 20,008
- Itisrequested that the proposed project be approved. - '

JA/SH _ _ C : :
Cer Gilbert Anderson, P.E., Commissioner
© Philip Berdolt, Deputy Commissioner
Craig Rhodes; Director, Buildings O&M
Robert Frevele, Asst, Director, Buildings O&M
Judd Classie' Maintenance Mechanic IV

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY /. AFFIRMATIVE ACTION EMPLOYER

H \BDC\PmJects\Energy Prcjects\COIS i County Bldg. 15 1\Boiler Replacement\M All Systems Maintenance C0151 Boiler.doc 4
(631) 852-4010

335 YAPHANKAVENUE = m ’ YAPHANK, N.Y. 11980 : I ‘FAX (631) 852-4150 _



ALL SYSTEMS MAINTENANCE, INC.

PLUMBING CONTRACTORS 20 Inez Drive
Licensed, Insured & Bonded Bay Shore, NY 11706
Suffolk County WBE Certified (631) 435-3981 Fax (631) 273-7401
New York State WBE Certified asmplumbing@optonline.net

Contract # PSS-030113-P

#1091 **PROPOSAL**

4

SUBMITTED TO: Suffolk County Department of Public Works
335 Yaphank Road
Yaphank, New York 11980

FOR: Suffolk County Hauppauge Complex
Building #151
DATE: June 22, 2012

WORK PROPOSED: Plumber will provide the following:

2) Triangle Tube- Prestige Solo high efficiency gas fire condensing boilers Model # Solo 250 natural gas.
1) Super Store-indirect hot water heater Model SSU-30

All above equipment will be delivered to site.

All Systems to disconnect gas piping to existing boiler.

Return and make all necessary changes to re route existing gas piping and reconnect to new boiler.
Note: Installation of new boilers and any additional piping to make new boilers operational will be done
by county staff.

This proposal has a $4,000. allowance to provide additional materials to county upon their request. If
allowance is not used, associated costs will not be invoiced.

All work is bid to be done during normal working hours.

Exclusions:
» Removal of old boiler
» Any labor for piping supply & return lines to the new boiler
» Wiring of new boiler
» Installation of flue piping.

Materials $17,308.00
Labor $ 2,700.00

NOT TO EXCEED PRICE: §20,008.00
TERMS: Progressive payments in accordance with work completed to date

Anthony Cincotta

Anthony Cincotta Customer
Vice President Date Signed
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Advariced Heating and Hot Wate Systems

P.O, Box 426+ 120 Braley Road - Enst Freetown, MA 02717 - G0B:T63:8071: Fax: 508.763-3764

SSY Ultra
Water Heater
Submiital Sheet

SuperStor Ultra Water Heaters

JOB NAME:

LOCATION:

ARCH./ENGR.:

WHOLESALER:

MECH, CONTRACTOR:

MODEL NUMBER:

NOTES:

Stdinless Steel Tank

Tank constructed of type 3161 stainless steel for
tolérance of high temperatures and superier corrosion
resistance

Insulated with environmentally safe, CFC free, water-
blown, extra thick foam insulation

Allows less than % degree Fahrenheit per hour heat

loss
Quter shell constracted of silver finished durable
plastic for rust and impsct sesistance

NPT stainless steel inlet and outlet domestic

connections for all models — side tappings
Temperature and pressure relief valve port
Stainless steel control well for accurate current.

“temperature measurementingide vessel

Internal bent hot water outlet tube extracts § 7%
moré hot water off the top of the tank dome

‘High Efficiency Heat Exchanger

High output finned 90/10 cupronickel lieat exchanger
provides corrosion fesistance and maximuy Heat
transfer of solar energy to domestic watér
Gasketless heat exchanger design

17 NPT heat exchanger intet/outlet size ~ all models

Additional Features

Limited warranty — Lifetime residential and 7 years
commercial coverage

UL Listed File #£113265 per UL 174 aid Canadian
Standard C22.2 No, 110-M90

NSF Listed Components

LP:252.5ub
Rev: 7.26.11




SUPERSTOR ULTRA SPECIFICATIONS

SUPERSTOR ULTRA
180° BOILER | 200" BOLER
N VIAIER FIRST | WATERFIRST | a0 F | 200°F :
viopg, | HEATEXCHANGER | PRESSURE | | TEST _|WORKING| HOUR RATINGS | HOUR mme, BOIER | BOlER | RECOMMENDED
| SURFACE/VOLUME | DROP (FT) [FRESSURE| PRESSURE|  (GAL} 1GAL BIO/SEE | BiO/Se | FLOWRATE
_ 140°F | 115°F | 140°F | ss F
SHU-20 121 | teB | 136 | 185 | 84000 | 87,000
3 [S5U-30 |15 5QUFT/LS GALYL 60 e | V54 | 212 | 172 | 234 | WO2000 | 117,000 8
$5U-30EB 169 | 234 | 189 | 257 | 114000 | 131,000
85U-45 300" isops | 2i2 | 2z | 237 | 322 | 141000 | 161,000
WIQFLA20GAL| 79 P —— — ' 10
SSU-40 _ 266 | 70 | 998 | 405 | 174000 | 198000
5SU-80 9.1 330 | 440 | 370 | 503 | 212000 241,000 12
_ 34 502, FT./3.0 GAL. SO N - =
S§U-T 19 11.3 423 | 564 | 4 | 645 | 269000 | 301,000 14

tDOETEST MERCD BASED (2 757 FIEMPIRATURE RBE, ) 140° WIBOILER WATER AT 1867 F

HOTE TANE RECOVERY FEOM COLD START WILL BE BETHEEN 1013 MPIITES WHEM SEED WITH SCRRECT FLOW RATE. BOHER SIE AND
' PRESSURE DIROP RATINGS FRON LIST I ABOVE CHART,

SUPERSTOR ULTRA COMMERCIAL
180" BOWER | 200" BOILER

HEAT EXCHANGER | PRESSURE | | TEST | WORKING HOOR BATNGS OGS | 1807 € | 200 F | cpe o piennED

MODEL | STRFAZE/VOLURE [DROP (FT.) |PRESSURE| PRESSURE |~ (GAL} * GAD Y | SOMER | BOWER. |TTRLOWRATE
_ H0°F | 115°F | 140°F [115°F '

S5U-45C _ 48 314 | 414 | 381 | 477 | 28000 1 246,000 20

40 5Q.FT./4.0 GAL. e ARG s nt
S5U-60C g2 | 1354 | 487 | ave | 53 | 245000 | 270,000 22

: 00PSE | 150 PY - .

55UB0C 10.0 490 | 647 | 546 | 745 | 331000 | 374000 24

6850, FTJ6.0 GAL, e - :
SSU-119C 12,7 %37 | 841 | 713 | %0 | 425000 | 490,000 %

“DOE 1831 1EMHOD BASED GM 90" F TEMPERATURE HISE, 50° #140° W/BCILER WATER AT 160° F

BICTE: TANE SECOVERY FROA COLD START WILLEE BETWEEN 10713 MINUTES WHER SIZED WIFs CORRECE HOW RATE. BORER S8 AND
F’K_S:ﬁi?* DROP FATINGS FRON LST 4 ABOVE TRARL

SUPERSTOR ULTRA DOUBLEWALL

| - s | ok
RECOMMENDED N ' [ 180" F

HEAT EXCHANGER PRESSURE | TEST.|WORKING HOUR RATINGS | HOUR RATINGS
MODEL | giRFACE/V OLUME FLE‘:}L&;"‘E DROP {FT.} | PRESSURE| PRESSURE | (GAL) * (AL | JOER,

_ 140°F | 1187F| 140°F | 118" F
SSU-450W 4 8.2 70 | 108 | 40 | & | 107,000

ssb40mwW _ b 128 _ 80 | T44 &0 74 '

2 "] 15 3QUFT/1.5 GAL - 0P | 150 P8 : 175,000
SSU-B0DW - 16 13.6 & | 215 | 72 | 113 | 208000
SSU-11SDW 1z 159 L ;e | oaze | 1o | 171 | 931,000

SEIEYE TEST MAETHEIE BASED 0N $0° F TEMPERATURE RISE, 50° /140* W/BOKER WATER AT 160" F

NOTE TANS RECTWVERY S20M COLD START WL BE ZETWEESE 16-13 MINUTES IWHE STED WITH CORRECT FLOW RATE, BOILER STE ARD LP-83-88
PYEITURE DROP BATNGS FROM LIST e ABOVE CHART: a88/05/11

o
FIRBT HOUR RATING ~ (.75 X TANK CAPACITY) CONTINUQUS FLOW
EXAMPLE: $8U-45C =314 - (.75 X 45} = 280.28



L SUPERSTOR ULTRA
A ' i . ' CAPACITY| DUORMESTIC | SHIPPING
MODEL.| A | & c e E | U3 GAL |CONNECTION| "WEIGHT
5 S5U-20 2 e | PCAL S0LBS
e | 35050 a0 payr| L 72Les
1o ] SOGAL | 3/4'NFIM
¢ SSU-30LB | 4-1/2"| 2 |82 23 79 1BS
' 35U-45 JU - 19-174° | 45 GAL. 58 LBS
$5L-40 ] ' Sije SOGAL | NPT L 101BS
SSURD | & 29| da-354" | T U] soGal. | T 14vtes
_ T 112 HPTHA .
-8 S3U-T19 | z-izer | 3040 | a6 | T4 | A7 | T9GAL 210185
! ' -
B ®
“ 1 t i e e et wwﬁj.i,u kkkkkk EYRY:
h~ . :
. @
SUPERSTOR ULTRA COMMERCIAL
¥ B MODEL | A | B < B E F G
1 . N5 .
SSU-A5C | - qa] e | s | o4
ssUs60C | 15| e | oae | selelesass
SSU-B0C | &' | N/A | NfA | @ || ar E ®
SSUNIC -] e | N |ao-pat set Lore T | -5
CAPACTY| DOMESTIC  [SHIPPING
MOBEL 175, GAL | CONNECTION| WEIGHT !
$5U-45C | 45GAL 99 LBS 7
SSU-60C | B GAL A 115163
£y "
SSUB0C | B0GAL | 0 N T e PPN
SSU-119C | [19.GAL. 210185 B I S -,
A5/60 GAL. B0/119 GAL
SUPERSTOR ULTRA DOUBLE WALL
CAPACTY| DOMESTIC | SHIFFING
MODEL | A # © D | B |USGAL |COMECTION| “WEICHT
SSU-£5DW : Ol veer e 45 24" NPTH s.
D e gy | P ST e a AN B
L SSU-G0DW N ... 1 NPTH IO LSS,
g & SSU-BODW- | 4" I FYR1ES B 2 ) ) R I
ssu-1ohw] 7o | 2z | e mo e 119 T T o,
1@
Iy —
o -

= |‘-——- E—*" . LEETES

sraiag




Stainless Steel Fire Tube o
Heat Exchanger

96% AFLIE o

Low Pressure Drop e

Proven Performance e

2” to 4” Venting e

Multiple Termination Options e

Low NOx - 2012 SCAQMD Certified o
5 Models from B0 to 399 MBH e

Featuring TriMax Control with:

¢ 50 Second Set-Up
¢ Integrated Cascade

e Two Reset Curves/Set
Points

¢ Control of 4 Circulators



prestige - Leader in Confractor Friendly Feafures

TriMax Control

60 Second Set-Up

Choose from 6 standard applications to set up the boiler in 60 seconds or less.
* Finned Tube Basebeoard  + High Mass Radiant
« Cast Iron Baseboard + Low Mass Radiant
+ Radiators + Fancoil

Integrated Cascade
Joins up to 6 boilers: Master boiler automatically recognizes linked boilers:
Meets simultaneous DHW & Space Heating calls: Full Parallel Modulation.

Multiple Zone & Circulator Control

Manages 2 separate reset curves for high and low temperature zones:
Controls up to 4 circulators. Manages 2 space heating zones and 1 DHW
zone without external zone control panel.

Intelligent Toubleshooting
Describes lockouts in plain english and suggests solultions: Stores last 8
errors. Records sensor readings for 24 hours.

Next Generation Fire Tube Heat Exchanger

High Water Content
* Provides stable temperature control
 Low sensitivity to water flow
* Reduces short cycling
+ Adapts to large or small heating loads

Unigque Geometry
+ Designed for maximum reliabillity with low thermal stress
* Improved water flow for maximum heat transfer
+ 439 Stainless Steel for corrosion resistance
« Polypropylene condensate pan and flue resists corrosion

Reliable Low Maintenance Design
+ Self cleaning design washes away combustion debris
+ 10 year history of reliable performance
= High performance burner design
+ Low pressure drop allows piping directly to the system




prestige - Leader in Conftractor Friendly Feafures

Prestige Solo 110 Exploded View

Test Ports in both Flue and Air Connections

Integrated Circulator & DHW Supply on
Solo 110 Model
Simplifies piping and wiring

Polypropylene Flue and Condensate Pan
Eliminates corrosion from condensate

Fold Down Control Panel

Permits quick access to boiler internals Simplified Wiring Connections
Wiring connections are well laid out

and clearly marked. Fused high voltage
connections makes trouble shooting easy

The Widest Range of Venting and Termination Options

Venting Terminations
- 2", 3", and 4" diameters depending on model - Traditional PYC/CPVC/PP/SS piping elbows
- PVC,CPVC, SS and Polypropylene materials - Flush-mount PVC for twin pipes
- Flexible Polypropylene for chimney chases - Flush-mount Stainless Steel for twin pipes
- Concentric or twin pipe - Single hole concentric termination for twin pipes
- Extended vent lengths up to 100 feet - Horizontal and vertical common vent terminations (399 only)

-Common Vent for multiple boilers (399 only) - Horizontal & Vertical Concentric Terminations (399 only)



presfige

Performance Specifications

*Thermal Efficiency

Connection
= Modi S

TriMax Cantrol Features Standard Features

® Large Graphic Interface  Stainless Steel FireTube Heat Exchanger
60 Second Set-Up W EZ Access Terminal Strips with Individually
® 6 Preset & Customizable Reset Curves Fused High VoltageTerminals
® Standard ModBus Interface & Outdoor Reset Sensor
i » Space Heating Call Inputs d Negative Pressure Regulated Gas Valve
¥ Controls up to 4 Circulators ® LP Conversion Kit
All Models except Solo110
B 0-10 VDC Modulation Input ( P )
’ CatlV Ventin
# Outdoor Resst g 9
@ Lockout Screens with Error Description and NPT Piping Connsctions
Troubleshooting recommendations: M Integrated Pressure Gauge
Cascade Control for up to 6 Boilers - -
- Auto-canfigure linked boilers & 30 psi Pressure Relief Valve
- Simuitaneous space_heating & DHW capability i Automatic Air Vent
- Full paraliel modulation
- Boiler rotation B Fold-down Contral Panel for Easy Access
o DHW Priority ® Condensate Trap
W Warm Weather Shutdown M 10 Year Non-Prorated Heat Exchanger

Warranty

# Low Water Cut Off

Triangle Tube reserves the right to make product changes or improvements at any time without notice.

T - ] 1 Triangle Lane Blackwood, NJ 08012 An o
509001 ) Tra ngle‘m &  Tel: (856) 228 8881- Fax: (856) 228 3584
LTS E-mail: info@triangletube.com - hitp//www.triangletube.com Gompany

2011-48 Prestige Solo Lit.- Revised 11/10/11



COUNTY OF SUFFOLK

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

GILBERT ANDERSON, P.E. PHILIP A. BERDOLT
COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E., LEED AP
Chief Engineer
FROM: Javed Ashraf, P.E., CEM.
Principal Mechanical Engineer
DATE: May 14,2012
RE: CP 1664 - Energy Conservation @ Various County Facilities

Decentralization of HTHW at Riverhead Criminal Courts (C0338)

1. Review of Existing Conditions at Riverhead

Riverhead Criminal Courts is a 272,300 square foot building in the Riverhead County Complex. The
building is supplied by high temperature hot water (HTHW) heat exchangers in the mechanical room
for heating during the winter and supply air reheats during the summer.

Plans to bring gas service to the building have been arranged with National Grid, We may proceed with
installation of condensing boilers at the Criminal Court with an expected completion date of September
2012. '

The County Center is now operating its heating system independently of the Power Plant. Three
AERCO Benchmark 1.5 million Btu per hour (Btu/h) condensing boilers were installed in October
2011, These supply the building’s heating system for heating, reheats, and a domestic hot water.

2. Proposed Improvements at Riverhead Criminal Courts
Proposals have been solicited from our term contractors. We have proposals for electrical contracting,
plumbing, general contracting, and boiler contracting.

"The boiler contractor will provide three (3) AERCO 2 million Btw/h boilers in mechanical room (MER)
1, the most recently comstructed portion of the basement mechanical space. The boilers will be
provided with three (3) pumps with variable frequency drives (VFD). Piping connections will be
installed and heating water supply will continue to operate during construction. The general contractor
will install a roll-down door on the outside wall of MER 2 for rigging of equipment. The boilers will be
provided with condensate neutralizers, a BMS Il controller, and BACnet communication cards. The
contractor will perform demolition work to remove the HTHW heat exchangers and HTHW piping, The

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
Wdpwservenhome\BDC\Projects\Energy Projects\Riverhead Criminal Court\BoilersM. Boilermatic.doc
{631) 852-4225

335 YAPHANK AYENUE u YAPHANK, N.Y. 11980 - FAX (631) 852-4246



expansion tanks on the hot water system will remain. Submittals and shop drawings will be reviewed
before construction and O&M manuals and as built drawings will be provided upon completion.

The total cost of boiler contracting is not to exceed: $ 395,000

The plumbing contractor will reroute a 5” cold, 3” hot, and 1-1/2” hot water return line for the
installation of a roll-down door into MER 1. Final piping connection will be made during off hours.
Domestic hot water piping will be connected between the two mechanical rooms to allow continued
operation during construction using the heat exchanger in MER 2, the oldest portion of the mechanical
room. An 850 gallon tank will be removed and an A.O. Smith BTH-250 will be installed in MER 1.
The storage tank in MER 2 will remain as storage for the domestic water system. The plumber will also
provide an 11M meter header and 350 of pipe to MER 1.

The total cost of plumber contracting is not to exceed: ~ $ 153,910

The general contractor will provide a 7x7 roll-down door, This requires saw-cutting the wall, pouring
a concrete pad, and building a retaining wall. They will also pour the concrete pads for the new
equipment and a fire-rated door for enclosing MER 2 as part of the New York State Building Code for
boiler rooms.

The total cost of general contracting is not to exceed: ~ $22,139

The electrical contractor will provide wiring for three (3) boilers, three (3) boiler pumps, one (1)
circulatory pump, one (1) water heater, and one (1) emergency break glass station.

The total cost of electrical contracting is not to exceed:  $ 23,650

3. Energy Use Projections for Recommended Alternatives

The reliability of the HTHW generators has been average. The generators are used all year round. Due
to low load conditions in the summer months, the overall thermal efficiency of the boiler plant is low,
with large off-cycle and standby losses. In the winter months, the operating efficiency of the boiler
piant is from 65% to 70%.

HTHW from the central utility plant is converted to low temperature (180 F) hot water for space.
heating and domestic hot water in heat exchangers located in the building. According to our energy
model, approximately 30% of the boiler fuel is wasted due to boiler off-cycle losses, Jacket losses,
distribution losses in the utility tunnel, and the heat exchangers.

The condensing boiler and water heater have a thermal efficiency of 95%. The condensing design
allows exhaust gasses to cool to near ambient temperature. This allows higher part-load efficiency as
oppose to traditional cast-iron boilers or gas-fired water heaters which cycle on and off at part load,
losing thermal efficiency. The new equipment will be easier to maintain with far less heat loss than the
existing HTHW generators, tunnel piping, and heat exchangers.

According to the energy model of Riverhead Criminal Courts, with the new equipment, approximately
168,500 therms will be used annually for space heating and 2,714 therms for domestic hot water. The
estimated usage is shown in the Table 1 below.



Table 1 Ener

oy Savings and Cost Analysis

Existing gas consumption for space heating

Existing gas consumption for domestic hot water

Tetal gas consumption by existing boiler plant

Estimated Gas consumption with new boilers

Estimated gas consumption for dhw with proposed boilers
Total estimated gas consumption with condensing boilers
Savings

Existing heating pump energy use

Proposed heating pump energy with VFDs

Pumg Electrical Energy Savings, KWh
Reduction in GO2 emissions

National Grid Energy Efficiency Rebate
Estimated Cost savings $0.87
Estimated Electric savings $0.15
Estimated Total savings

per therm
per KWh

9 €A £

447,888 tharms
5,402 therms
453,288 therms
166,088 therms
2,714 therms
168,781 therms
284,507 therms
275,166 kWh
8,299 KWh
266,867 KWh
854 tons/yr
46,000
275,971 per year
40,030 per year
316,001 per year

Simple Payback (years)

Esfimated Irstalled Cost {without rebate)
Estimated Installed Cost (with rebate)
Annual Cost Savings

Annual Energy Savings (mmbtu)
Savings to investment ratio (w/o rebate)
Savings to investment ratio (wrebate)
Life-cycle cost savings {(w/o rebate)
Life-cycle cost savings (w/rebate)
Discount Rate

Life of Equipment (years}

$

315
594,690
548,689
275,971

28,451
6.90

7.48
3,511,067
3,557,057
3%

20

4. Conclusions and Recommendations

The County will significantly reduce operating and maintenance costs by installing individual boﬂers in
Riverhead Criminal Courts. We can expect to see gas consumption reduce by almost 65%. According
to the cost report, the project is expected to have a simple payback of 2.15 years.

Total cost of this beneficial project is not to exceed:
I wish to propose funding as follows: CP 1664.318

It is requested that the proposed project be approved.

JA/SH
Cc:

Gilbert Anderson, P.E., Commisioner

Philip A. Berdolt, Deputy Commissioner
Craig Rhodes, Director, Buildings O&M
Jay Abbott, Special Projects Supervisor, Buildings D&C

$ 594,699
§ 594,699



COUNTY OF SUFFOLK

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

VINCENT FALKOWSKI, P.E, GILBERT ANDERSON, P.E. PHILIP A. BERDOLT
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E.
Chief Engineer
FROM: Javed Ashraf, P.E., CEM. A
Principal Mechanical Engineer
DATE: June 26, 2013
RE: CP 1664 - Replace Oil-Fired Boiler with Condensing Boiler at County Building

C(354, First Police Precinct, West Babylon, NY

The First Police Precinet in Lindenhurst is 20,000 sq. ft. serving the Town of Babylon and Villages of
Lindenhurst and Babylon. The oil-fired boiler in this building is almost 20 years old with high
maintenance costs and fuel usage. An energy analysis was performed to determine the feasibility of
energy conservation and reduced greenhouse gas emission.

DPW will install the boiler and the contractor will supply the materials. We plan to remove the existing
H.B. Smith Boiler and install two (2) Weil McClain Ulira Commercial Model No. 550 Condensing
Boilers and an A.Q. Smith Model BTX-80 Gas Fired Water Heater. We will switch from No. 2 oil to
natural gas fuel. National Grid will pay for the cost of providing gas service along Route 109 from

Route 27 to the First Precinct.

It is highly recommended we do this project in-house as it will save the County not only in labor costs but
also Operations and Maintenance costs in the foreseeable future. By doing this project in-house we will
be saving $48,747.00 in labor and contract cost. Attached are two charts comparing the cost of doing this
project in house as opposed to using Boilermatic.

The installation of the new boilers and water heater will save an estimated $41,617 per year with a
2.14/yr. payback period. The annual CO, emissions reduction will be 58 tons. Please review and send
me your approval at your earliest convenience.

HABDC\Projecs\Energy Projects\Firat Precinct\Bollerau 3-6-26-M-1st Precinct Condensing Boilerdoc
SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

(631) 852-4010
335 YAPHANK AVENUE n YAPHANK;N:Y.11980 ] FAX (631)852r4150 .



Page 2
First Precinct Boilers
June 26,2013

The estimated overtime of $13,000 for this project will be paid for by Buildings O & M operating funds.

Total cost of this beneficial project is not to exceed: $88,253.00
I wish to propose funding as follows: CP 1664.318: $88.253.00

JA:BD:ba
Attachment
ec: Gilbert Anderson, P.E., Commissioner
Vincent Falkowski, P.E., Chief Deputy Commissioner
Philip A. Berdolt, Deputy Commissioner
Craig Rhodes, Director, Bldgs. O&M
Robert Frevele, Assistant Director, Bldgs. O&M

Annual Table
Heurs
Reheat Total Fusl
Avg, Bin Trrix Supply Air Raquired Bofer input
(F} (E) OA Alr % Total CFM T {R i

| i G ) | T

Estd Gas Consumption for Space Heating (mmbtu) 1,482 per year
Estd. Gas Consumption for Domestic Hot Water {rambtu) 15 peryear
Tolal Estd. Gas Conaumptlon per year {mmbtu) 1,487 per year
Total Cost ofgas @ $ 8.50 /mmbtu 12,728 per year
Estimaied Maintenance Cost incl. OT 500 per year
Total Cost to Operate Gas Fired Boiler Plant 13,226 per year
Estimated CO2 Emissions 58 tans/year

In House Labor Cost $13,000.00

Proposead Installation Cost 3 101,253.00 Simple Payback (years) 2.31
Estimated Annual Cost Savings $ 43,818 Savings to investment Ratio (SIR) 6.44
Estd Annual Energy Savings (mmbti 394 Life-cycle Cost Savings (LCS) $ 550,648
Annual CO, Emissions Reduction 58 Life of Equipment 20

: Discaunt Rate 3%

Boilermatic Labor Cost: $48,747.00

Proposed Installation Cost 3 150,000.00 Simple Payback (years) 342
Estimated Annual Cost Savings § 43,818 Sanvings to inwstment Ratio (SIR) 4.356
Estd Annual Energy Savings (mmbti 385 Life-cycle Cost Savings {LCS) $ 501,901
Annual CO, Emissions Reduction 58 Life of Equipment 20
Discount Rate 3%

HABDC\Projects\Snergy Projects\Fitst Precinet\Boilers\13-6-26-M-151 Precinet Condensing Boiler.das




COUNTY OF SUFFOLK

SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

' VINCENT FALKOWSKI, P.E. GILBERT ANDERSON, P.E. PHILIP A. BERDOLT
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael J. Monaghan, P.E., Chief Engineer
Facilities Engineering
FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer
DATE: October 22, 2013
RE: CP #1664.320 - Energy Conservation at Various County Building

Boiler Conversion to Natural Gas
Westhampton Truck Garage (C0916), Westhampton, NY

National Grid provided gas service free-of-charge to the above facility with an understanding that the
County will convert the oil fired boiler to natural gas. The boiler currently uses approximately 12,000
gallons of fuel oil number 2 which costs the County approximately $42,000 a year. In addition, oil fired
systems have high maintenance costs associated with periodic cleaning of tubes, oil filter, and chimney.
According to Buildings O&M, the fuel line from the oil tank to the boiler clogs when the ambient
temperature drops below 30°F which requires overtime to make necessary repairs if the boiler stops after
normal business hours or on weekends. Converting the boiler to natural will improve thermal efficiency,
and will almost eliminate overtime. The overall gain in thermal efficiency of the boiler comes from no
soot build up on boiler heating surfaces by burning natural gas, and re-gasketing of boiler sections that
are leaking at this time. We will also insulate all hot water piping in the boiler room as needed.

Domestic hot water for the building is generated in a tank-less coil located in the boiler. The temperature
of the domestic hot water supply is maintained between 130-140° F and is tempered using a mixing valve
prior to distribution to the building. Most of the domestic hot water distribution system is properly
insulated and appears to be in good condition.

It is proposed to install a separate gas fired water heater. During shoulder months the demand for space
heating is very low and during the summer months the demand for heating is zero, the boiler has to
operate infrequently to provide domestic hot water to the building. The off-cycle and jacket losses make
the boiler operate at low efficiency, which results in higher energy consumption and cost.

Converting the existing boiler to natural gas and installing a high efficiency gas fired domestic water
heater the County expects to save approximately $32,000 a year in fuel and maintenance costs.

\\Dpwserver\home\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0916 Westhamp Truck Garage\Boiler EPI-140\13-10-22-M-DCXXXX-13-#1664.320-Westhampton Garage Boiler
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The cost for boiler conversion and a new gas fired water heater is $111,541.31 which gives us a simple
payback of 3.49 years and return on investment of 28.7%.

It is requested that this purchase requisition be approved as the heating season is coming upon us. We
plan to pay for this work from Fund No. 1664.320.

JA:ba

cc: Cliff Mitchel, Highway Maintenance Supervisor
Bob Frevele
Steve Felice
Jay Abbott
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Peggy Sutherland

Units replaced for building 158, Civil Service/4th District Court in October and November 2016

Old (Trane) New (Trane)
Unit number Location model EER cop model EER cop
8 C-158 North Side |YCHO060A4 YHCO60F4RHA
8A|C-158 North Side |YCHO60A4HOAA YHCO60F4RHA
11|C-158 North Side |BYC170G4H0OCC YHH180G4RHA
12|C-158 North Side [YCHO48A4L0AA YHCO48F4RHA
15|C-158 North Side |BYC200G4HOCC YHH210G4RHA
16|C-158 North Side [BYC200G4HOCC YHCO092F4RHA
3[{C-158 South Side [YCHO60A4HOAA YHCO60F4RHA1R
8B|C-158 South Side |YCHO60A4HOAA YCHO60F4RHA1R
19|C-158 South Side |YCHO90AHOAA YCHO092F4RHAO
20(C-158 South Side |BYC13004HODC YHH150G4RHA
21|C-158 South Side |CHO090A4HOAA YHC092F4RHA
From Rich Oliver:
Cooling | Heating | Heating

mansel e Btuh Btuh eff

YHCO060F4RHA 12.85 61,000 104,000 80

YHC048F4RHA 13.35 49,930 96,000 80

YHC092F4RHA 12.6 92,000 160,000 80

YHCO060F4RHALR 12.85 61,000 104,000 80

YHC092F4RHAQO 12.6 92,000 160,000 80

YHH150G4RHA 121 144,000 200,000 80%

YHH180G4RHA 121 174,000 280,000 80%

YHH210G4RHA 11.8 204,000 280,000 80%




COUNTY OF SUFFOLK

SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

' VINCENT FALKOWSKI, P.E. GILBERT ANDERSON, P.E. PHILIP A. BERDOLT
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael J. Monaghan, P.E., Chief Engineer
Facilities Engineering
FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer
DATE: September 13, 2013
RE: CP #1664.320 - Energy Conservation at Various County Building

Boiler Conversion to Natural Gas
Southold Maintenance Yard, Southold, NY

The Highway Dept. purchased a 62kw gas generator for the Southold Maintenance Yard facility two
years ago. Currently, there is no gas service to the building.

National Grid has agreed to provide gas service free-of-charge if we convert the oil fired boiler to natural
gas. To avoid the cost of bringing gas service to the facility the County has agreed to convert the boiler
to natural gas which will improve the efficiency and reduce our operating costs by $8,500/yr. The boiler
currently uses approximately $11,200 of boiler fuel. Converting the boiler to natural will improve
thermal efficiency by at least 5% and with lower cost of natural gas, the County expects to save $8500 in
annual operating cost. The cost for boiler conversion is $38,165 which gives us a simple payback of 4.5
years and return on investment of 22.3%.

It is requested that this purchase requisition be approved as the heating season is coming upon us. We
plan to pay for this work from Fund No. 1664.320.

JA:ba
cc: CIiff Mitchel, Highway Maintenance Supervisor
William S. Houck, P.E., Associate Electrical Engineer

H:\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0329 DPW Yard Southold\Boiler EPI-148\memo\13-9-13-M-DC0146-13-#1664 320-Southold Boiler Conversion-JAsh.doc
SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

335 YAPHANK AVENUE u YAPHANK, N.Y. 11980 u (631) 852-4225
FAX (631) 852-4246



COUNTY OF SUFFOLK

STEVE LEVY
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

GILBERT ANDERSON, P.E. JAMES PETERMAN, P.E.
COMMISSIONER ACTING CHIEF DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E.
Chief Engineer
FROM: Javed Ashraf, P.E., C.EM.

Principal Mechanical Engineer
DATE: November 10, 2011

RE: CP 1664 — Energy Conservation @ Various County Bldgs.
Fan Coil Units at Police Marine Bureau C0431

The fan-coil units at the Police Marine Bureau have reached the end of their useful lives and
need to be replaced. The thermostats have malfunctioned and the units are being switched on
and off by hand. The condensate pan has corroded from the caustic sea air. The control valves
are in disrepair and do not fully close resulting in leaks and increasing costs. A new roof,
ceiling, and lighting have been installed in the building. The old roof was water damaged and
the old equipment was inefficient. A purchase requisition was approved to replace the lighting
in the high-bay and shop area. Replacement of the fan coil units would complete the
renovation of the Marine Bureaus building.

The financial impact of this project is $36,982 (see the attached proposal). The cost will come
from CP 1664.318. This proposal covers 10 fan-coil units throughout the building; four (4) in
the stair wells, one (1) in a large office, one (1) in the lunch room, and four (4) in the offices.

JA/SH/rc

Cc: James Peterman, P.E., Acting Chief Deputy Commissioner
Craig Rhodes, Director, Buildings O&M
Robert Frevele, Asst. Director, Buildings O&M
Ed Farrell Jr., Maintenance Mechanic IV

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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COUNTY OF SUFFOLK

' STEVEN BELLONE

SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

GILBERT ANDERSON, P.E. JAMES PETERMAN, P.E.
COMMISSIONER ACTING CHIEF DEPUTY COMMISSIONER
MEMORANDUM

TO: Michael J. Monaghan P.E.

Chief Engineer

N

FROM: Javed Ashraf, PE, CEM. AW

Principal Mechanical Engineer
DATE: ~ January 3, 2012

RE: CP1664.318 — Energy Conservation @ Various County Buildings
: Dept. of Public Works (C0010) 335 Yaphank Ave., Yaphank, NY

As a result of my field inspection at the above site, it has been found that it will be necessary and energy
efficient to provide two (2) new AERCO 1.5 Benchmark (1.5 BMK) 1,500 mbh condensing boilers, and one
(1) A.O. Smith BTH-120 gas-fired, 120 mbh, 60 gal., condensing water heater. A section in one of the Weil
McLain boilers has cracked. Both boilers are sufficiently worn to require replacing. The H.B. Smith boiler
will remain but the instant hot-water coils should be disconnected so the boiler can be shut-off and replaced
by an efficient water heater.

The DPW building is approximately 90,000 sq. ft. and the ventilation and skin heat loss has been calculated
at 1,666,000 Btu/h. The current boiler plant has two (2) Weil McLain boilers rated 2,132 MBH net IBR and
one (1) H.B Smith boiler rated 2,636 MBH net IBR. The 1.5 BMK is rated 1,200 MBH net IBR with 95%
thermal efficiency at part-load. The Weil McLain boilers are dedicated to the new (1988) two-story portion
and the H.B. Smith boiler is dedicated to the old (1971 and 1959) portions. The Weil McLain boilers are 25
years old and one of them is damaged. The H.B. Smith boiler is 15 years old and operating well but it has no
back up if it goes down.

The existing system lacks the piping arrangement that is needed to prevent down-time. The existing system
lacks the energy efficient operation to prevent energy losses for required heating and reheat during the
shoulder seasons and summer. The necessary upgrades shall provide heating to' the entire building and
communicate with the existing BMS.

I propose that the two Weil McLain boilers be removed and replaced by two AERCO boilers. Piping and
appurtenances will be provided so that both the 1959/1971 and 1988 portions of the buildings will be
correspondingly tied together and the H.B. Smith will remain as a back-up. The new equipment will be
programmed into the existing building management system (BMS). Tankless hot water coils (2 coils, 12
gpm each) in the H.B. Smith will be disconnected and replaced by an A.O. Smith BTH-120 condensing
water heater. The existing flue will remain and an AL29-4C stainless steel flue will be run through the
breeching.

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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Michael J. Monaghan Page 2
CP1664.318 — Energy Conservation January 3, 2012

The flue was tested for asbestos and testing turned up negative. In addition to the physical plant the BMS
will be renovated. It is recommended that the upgraded boiler plant in the BMS include color graphics of the
boilers, reports, operating parameters, and fault logging. ‘ ‘

The completed upgrade shall include start-up, training, and as-built documentation. The upgrades are
expected to generate annual utility cost savings of approximately $37,500.00. The gas costs for Sep. 2010 to
Sep. 2011 are $94,871.00. In addition to the utility savings, we will reduce our carbon dioxide emissions by
204 tons annually. The mechanical renovation will improve efficiency and help pay for a much needed
revamp of the piping system. The specified AERCO boilers are appropriately sized to continuously heat the
building on a design day of 12°F. '

This project will allow DPW to continue to reduce its carbon footprint while offering the opportunity to
lower ongoing utility costs.

The total proposed cost for the project is $240,000.00 and we anticipate a rebate of $20,650 for the two (2)
condensing boilers, one (1) 60 gal., condensing water heater, and a multi-stage boiler reset. The simple
payback for this project is 5.8 years. : \

I recommend SCDPW pay this charge for this project.

The cost for this job will be paid from CP 1664.318.

JA/SH/rc
attachment

Cc: Craig Rhodes, Director, Buildings O & M
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STEVE LEVY
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

THOMAS LAGUARDIA, P.E. GILBERT ANDERSON, P.E. LOUIS CALDERONE
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E.
Chief Engineer
FROM: Javed Ashraf, P.E., C.EM.
Associate Mechanical Engineer
DATE: May 26, 2010
RE: Install Variable Frequency Drivers (VFD) on Air Handlers AHU1-1 thru AHU 4-2

Cohalan Court Complex (CO-802)

Existing Conditions
The Cohalan Court Complex is served by ten air-handlers that provide conditioned air to meet

the space heating and cooling requirements. The air-handlers serve the Office building, District
Court, Supreme Court and the Family Court. The supply and return fan motor horsepower are
shown in the table below.

Cohalan Court Complex

NEMA
Nominal

TAG # Location Building Served Motor HP |SF Volts RPM Amps Efficiency Nominal PF
AHU 1-1 Tower Fan Room Office Building 50 1.15 460 1760 63 90.2 83
RAF 1-1 Tower Fan Room Office Building 15 1.15 460 1765 19.5 87.5 83.5
AHU 1-2 Tower Fan Room Office Building 50 1.15 460 1760 63 90.2 83
RAF 1-2 Tower Fan Room Office Building 15 1.15 460 1765 19.5 87.5 83.5
AHU 1-3 Tower Fan Room Office Building 50 1.15 460 1760 63 90.2 83
RAF 1-3 Tower Fan Room Office Building 15 1.15 460 1765 19.5 87.5 83.5
AHU 2-1 7th Floor Fan Room District Court 50 1.15 460 1760 63 90.2 83
RAF 2-1 7th Floor Fan Room District Court 15 1.5 460 1765 19.5 87.5 83.5
AHU 2-2 7th Floor Fan Room District Court 50 1.5 460 1760 63 90.2 83
RAF 2-2 7th Floor Fan Room District Court 15 1.5 460 1765 19.5 87.5 83.5
AHU 2-3 7th Floor Fan Room District Court 50 1.5 460 1760 63 90.2 83
RAF 2-3 7th Floor Fan Room District Court 15 1.5 460 1765 19.5 87.5 83.5
AHU 3-1 Ground Floor Mech. Room Supreme Court 40 1.5 460 1765 48 90.2 88
RAF 3-1 Ground Floor Mech. Room Supreme Court 15 1.5 460 1765 19.5 87.5 83.5
AHU 3-2 Ground Floor Mech. Room Supreme Court 40 1.5 460 1765 48 90.2 88
RAF 3-2 Ground Floor Mech. Room Supreme Court 15 1.5 460 1765 19.5 87.5 83.5
AHU 4-1 Ground Floor Mech. Room Family Court 40 1.5 460 1765 48 90.2 88
RAF 4-1 Ground Floor Mech. Room Family Court 15 1.5 460 1765 19.5 87.5 83.5
AHU 4-2 Ground Floor Mech. Room Family Court 40 1.5 460 1765 48 90.2 88
RAF 4-2 Ground Floor Mech. Room Family Court 15 1.5 460 1765 19.5 87.5 83.5

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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According to the Building Operations and Maintenance Staff and from the information obtained
from the Building Management System, the air-handlers operate 24-hours a day, seven days a
week, all year round.

Proposed Improvements

To improve the operating efficiency and reliability of the air-handlers and reduce operating
cost, DPW evaluated the feasibility of installing variable frequency drives on the air-handler
fan motors. Installing variable frequency drives (VFD) will allow the building operator to
reduce or increase fan speed to follow building load.

This will result in an estimated annual electrical, thermal energy and cost savings of 1,436,796-
kWh, 90,323-therms and $354,505.00 respectively. The proposed installation cost for twenty
(20) VFD is $228,963.00.

Estimated Savings Calculations

The analysis shows installing variable frequency drives will result in savings of 1,436,796-kWh
per year. The simple payback for this project is estimated to be 0.65 years without LIPA
incentive.

A fifteen year life-cycle cost analysis (LCS) shows utility cost savings of $2,795,040.
Electrical and Thermal Energy Savings

Proposed
Existing w/VFD on Savings [Cost Savings
(kWh) AHU (kWh) (kWh) $
$0.156 /kWh
Chiller Energy| 1,232,918 1,032,250 200,668 31,304
Primary Chilled Water Pump Energy Use 233,936 233,936 0 $ 0
Secondary Chilled Water Pump Energy Use 190,364 153,918 36,446 $ 5,686
Condenser Water Pump Energy Use 292,420 292,420 0 $ 0
Cooling Tower Fan Energy Use 174,773 174,773 0 $ 0
Air-handler Fan Energy Use| 3,486,420 2,286,739 1,199,681 b 187,150
Total Electrical Energy| 5,610,831 4,174,035 1,436,796 | $ 224,140
Gas Consumption for space heating (therms) 248,031 157,708 90,323 $ 130,365
Proposed Installed Cost $ 228,964 Simple Payback (years) 0.65
Annual Cost Savings $ 354,505 Savings to investment ratio 13
Annual Gas Saings (mmbtu) 9,032 Life-cycle Cost Savings (LCS) $ 2,795,040
Annual Electrical Energy Savings (kWh) 1,436,796 Life of Equipment (years) 10
Annual CO, Emissions Reduction (tons) 1,244 Discount Rate 3%

For Scope of Work please see the attached proposal from All Service Electric.

JA/rc
attachment
cc: Louis Calderone, Deputy Commissioner / email

Lew Johnson, R.A., Assistant County Architect / email
Jay Abbott, Special Projects Supervisor / email
Craig Rhodes, Assistant Director of Buildings O & M / email










COUNTY OF SUFFOLK

STEVE LEVY
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

THOMAS LAGUARDIA, P.E. GILBERT ANDERSON, P.E. LOUIS CALDERONE
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM

TO: Michael J. Monaghan, P.E.
Acting Chief Engineer
FROM: Javed Ashraf, P.E., C.EM.
Energy Engineer
DATE: May 11, 2009
RE: Proposed Gas Fired Condensing Boilers for Cohalan Court Complex (CO-802)

Existing Conditions

The Cohalan Court Complex is heated by two cast iron sectional hot water boilers with a total heating
input capacity of 21.0 million Btu per hour. The boilers are approximately 18 years old and in good
physical condition; however, the operational efficiency of the boilers is low. The reliability of these
boilers has been good. The boilers are used all year round for space heating and domestic hot water the
overall thermal efficiency of the boiler plant was calculated to be around 68.3%. Low operating
efficiency is due to low load conditions for eight (8) months out of the year (April to Nov) compared to
the capacity of the boiler plant.

Domestic hot water for the buildings is produced by five indirect fired water heaters located in each of the
four buildings. Indirect fired water heaters require 180°F water from the boiler plant, which produce
domestic water on demand.

The complex used approximately 260,000 therms of gas in a one year period from March 2008 to March
2009. According to our energy model approximately 248,000 therms were used for space heating and
12,000 therms were used for domestic hot water.

Proposed Condition

To improve the operating efficiency and lower the operating cost of the boiler plant, DPW evaluated the
feasibility of installing gas fired condensing boilers. The new condensing boilers will be eligible for
rebate of approximately $100,000 from National Grid.

The proposed gas-fired condensing boilers are significantly more efficient (91.0% thermal efficiency)
than the existing gas/oil-fired modular conventional boilers (68.3%). Furthermore, condensing boilers
operate at higher efficiency at part load than at full load. The load profile developed for the complex
shows that the condensing boilers will satisfy the heating requirements of the building down to an
ambient temperature of 7°F. When the temperature drops below 7°F, the control sequence will be set up to
bring the existing boiler online to meet the heating requirements of the building. This arrangement will

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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allow us to optimize the efficiency of the condensing boiler by operating it at part load most of the time,
and operating the second boiler only when needed.

Supplying 190°F water from the boiler plant year round to generate domestic hot water is waste of energy.
It is proposed that the indirect fired water heaters should be replaced with Aerco SmartPlate water heater.
The packaged heater consists of a counter flow, stainless steel, brazed plate, heat exchanger. The
SmartPlate heater utilizes boiler water as little as 5°F above the required potable water temperature,
resulting in the highest possible boiler efficiency and minimal radiation losses. To ensure longevity, all
water wetted (potable water side) parts are stainless steel, copper or copper alloy materials. Replacing
existing indirect fired water heater with

The existing boilers operate all year round with no schedule for occupied and unoccupied hours. The
existing boilers supply 190°F water. The new condensing boiler plant will include boiler controls with
ability to modulate hot water temperature based on building load and outdoor temperature. In order to
conserve energy the boilers will be programmed for occupied and unoccupied hours.

The installation cost for three new Aerco Benchmark 3.0 condensing boilers and five Aerco SmartPlate
heat exchangers is $387,303.00 before National Grid rebate. The cost will be paid with CP 1664
construction funds.

Estimated Savings Calculations

Based on the existing conditions, an energy model was prepared to compare the operating cost of the
existing and proposed boiler plants. The analysis shows that replacing the existing plant will result in fuel
savings of approximately 6,362 MMBtu of natural gas annually. The estimated annual operating cost
savings is $91,824. The simple payback for this project is estimated to be 4.2 years without factoring
rebate from National Grid. A twenty year life-cycle cost analysis (LCS) shows utility cost savings of over
$1,078,805.

Estimated Installed Cost (w/rebate) $ 387,303 Simple payback (w/o rebate) 4.2
Estimated Installed Cost (w/o rebate $ 287,303 Simple payback (w/rebate) 3.1
Annual Cost Savings $ 91,824 Discount Rate 3%
Annual Energy Savings (mmbtu) 6,362 Life of equipment 20
Savings to investment ratio (w/o rebate) 3.53
Savings to investment ratio (wrebate) 4.75
Life-cycle cost savings (w/o rebate) $ 978,805
Life-cycle cost savings (w/rebate) $ 1,078,805
Reduction in CO2 emissions 372 tonslyr
Gas Consumption and Billing History
DATE # DA INDEX CONSUMPT RD TH FACT AMOUNT $TAX otal $ USE F $/therm
3/24/2009 31 44197 29100 A .009 40,523 - 40,523 947.1 .3801
2/21/2009 24 41287 24260 S .008 34,742 - 34,742 | 1018.9 4207
1/28/2009 37 38861 33050 S .013 48,779 - 48,779 | 904.8 4569
12/22/2008 82 35556 59550 A .008 77,440 - 77,440 732 .2901
10/1/2008 30 29601 14890 .009 9,836 - 19,836 500.8 .3203
9/1/2008 31 28112 5850 .005 22,054 - 22,054 513.8 .3845
8/1/2008 31 26527 4630 .005 25,212 2,143 27,355 474 .2 .8605
7/1/2008 30 25064 4960 .005 23,544 1,766 25,309 | 501.1 .6834
6/1/2008 31 23568 9940 .002 30,444 2,283 32,727 | 644.5 .6380
5/1/2008 30 21574 21970 S .003 31,065 2,330 33,395 | 734.5 .5155
4/1/200: 31 9377 28140 003 36,695 2,752 39,447 910.4 .3976
3/1/200: 29 6563 29830 002 37,622 2,822 40,444 | 1030.6 .3531
2/1/200: 31 3580 29710 004 38,395 2,880 41,274 962.2 .3837
/1/200: 31 0609 27550 003 30,835 2,313 33,147 891.3 .1996
2/1/2007 30 7854 17500 .003 19,458 459 20,917 585.1 1917
1/1/2007 31 6104 22140 002 21,600 ,620 23,220 715.6 .0467
0/1/2007 30 3890 5940 S 002 3,957 ,047 5,004 | 532.4 0.9394
9/1/2007 31 2296 3980 003 2,946 971 13,917 452.3 0.9925
8/1/2007 31 898 4720 005 4,895 ,117 16,012 477 .2 0824
7/1/2007 30 99426 6320 007 7,949 ,.346 19,295 547.8 74
6/1/2007 31 7794 6800 004 8,225 .367 9,592 544 1615
5/1/2007 30 6114 22150 .005 25,356 .902 27,257 742 2244
4/1/2007 31 3899 23120 004 27,203 2,040 29,244 | 748.7 2598
3/1/2007 28 91587 22240 S 004 24,958 1,872 26,830 | 797.4 2016
2/1/2007 3 89363 27070 S 002 29,947 2,246 32,193 874.9 869
02-01- 2 93811 22240 C 002 25,349 1,90 27,250 795.8 2229
03-01- 2 91587 22240 C 004 25,349 1,90 27,250 797.4 2204
02-01- 3 89363 27070 C. 002 29,947 2,246 32,193 | 874.9 1869
1/1/2007 3 86656 25870 S 003 30,401 2,280 32,682 837 2595
12/1/2006 84069 20330 S 003 25,637 1,923 27,560 3503
JA/dk
Cec: Louis Calderone, Deputy Commissioner

Craig Rhodes, Director of Buildings Maintenance and Operations






Totals Summary with specific % boiler efficiency per bin for existing boiler plant

Annual Table 0.80 kW/ton
A B c D E F G H I J K M N 0 P
Cooling Coil Sensible | Total Cooling Supply Air Reheat Existing Fuel Total Annual Ratio of
Avg. Bin Discharge Air | Cooling Load,|  Coil Load Total |Temperatu] Required Existing | Consumption Heating Btus Cooling Energy, |boiler output
Temo. (F) |[MCWB (F) [Total Obs Tmix Air (F) | Total CFM Temp. (F) Btuh (Btuh) Tons re (F) (Btuh) Boiler Efff (Therms) (Output) kWh to input
97 76.1 2 81.00 322,000 55 8,592,480 15,079,952] 113648 55 0 60% 0 0 2,011 0%
92 74.1 18 80.00 322,000 55 8,262,000]  14,502,496| 1092.42| 58 991,440 60% 297 17,845,920 17,403 9%
87 723 91 79.00 322,000 55 7,931,520]  14,020,104| 1055.77| 58 991,440 60% 1,504 90,221,040 85,055 9%
82 702 244 78.00 322,000 55 7,601,040] 13453528 1012.62| 58 991,440 62% 3,902 241,911,360 218,844 9%
77 68.7 521 77.00 322,000 55 7,270,560]  13,097,888] 98585 60 1,652,400 | 62% 13,885 860,900,400 454,933 16%
72 66.2 855 72.00 322,000 55 5618,160] 11,818,944 888.35| 60 1,652,400 | 62% 22,787 1,412,802,000 673,680 16%
67 61.8 833 67.00 322,000 55 3,965,760 7,378,272| 55458 60 1,652,400 | 62% 22,201 1,376,449,200 409,740 16%
62 57.1 800 62.00 322,000 55 2,313,360 3,083,256 231.75| 60 1,652,400 | 65% 20,337 1,321,920,000 164,440 16%
57 52.2 762 57.00 322,000 55 660,960 660,960] 4968 60 1,704,240 | 65% 19,979 1,298,630,880 33,577 16%
52 475 800 72.00 322,000 55 0 0 000 62 3,097,440 | 65% 38,122 2,477,952,000 0 29%
47 427 784 71.00 322,000 55 0 0 0.00f 64 470,880 75% 4,922 369,169,920 0 4%
42 38.0 810 70.00 322,000 55 0 0 0.00] 66 2,009,880 | 75% 21,707 1,628,002,800 0 19%
37 33.2 747 69.00 322,000 55 0 0 000 68 3,566,160 | 75% 35,519 2,663,921,520 0 34%
32 28.7 595 68.00 322,000 55 0 0 000 72 1,356,480 | 75% 10,761 807,105,600 0 13%
27 23.8 390 67.00 322,000 55 0 0 000 72 1,704,240 |  75% 8,862 664,653,600 0 16%
22 19.3 262 66.00 322,000 55 0 0 000 75 3,043,440 [ 75% 10,632 797,381,280 0 29%
17 14.8 142 65.00 322,000 55 0 0 000 75 3,391,200 | 75% 6,421 481,550,400 0 32%
12 10.4 67 64.00 322,000 55 0 0 000 77 4,399,920 | 75% 3,931 294,794,640 0 42%
7 59 26 63.00 322,000 55 0 0 000 77 4747680 | 75% 1,646 123,439,680 0 45%
2 1.1 8 62.00 322,000 55 0 0 0.00f 77 5,095,440 | 75% 544 40,763,520 0 49%
-3 2.9 1 61.00 322,000 55 0 0 000 77 5443200 [ 75% 73 5,443,200 0 52%
-8 -6.6 0 60.00 322,000 55 0 0 0.00f 77 5,790,960 | 75% 0 0 0 55%
322,000 0 0.00 5,790,960 248,031 16,974,858,960 2,059,683

Existing gas consumption for space heating 248,031 therms Total Btu required for space heating 16,974,858,960 Btulyear

Existing gas consumption for domestic hot water 11,943 therms Total Btu required for domestic hot water 780,937,500 Btulyear

Total gas consumption by existing boiler plant 259,974 therms Total Btu required for space heating + DHW) 17,755,796,460 Btulyear

Total Gas Input 25,997,408,833  Btulyear
Overall thermal efficiency of boiler plant 68.3%




Totals Summary with specific % boiler efficiency per bin for new boiler plant

Boiler input for existing
Maximum output at 82% efficiency

10500000 Btuh
8610000 Btuh

Total Aerco boiler input
Maximum output at 87% efficiency

8,000,000 Btuh
6,960,000 Btuh

A B C D E F G H | J K M N o P
Cooling Coil Sensible Total Cooling| Supply Air Reheat Existing Fuel Total Annual
Avg. Bin Discharge Air| Cooling Load,| Coil Load Temperature| Required Existing Boiler | Consumption Heating Btus Cooling Energy, |Ratio of boiler
Temo. (F) MCWB (F) Total Obs Tmix Air (F)| Total CFM Temp. (F) Btuh (Btuh) Total Tons (F) (Btuh) Efff (Therms) (Output) kWh output to input
97 76.1 2 81 322000 55 8592480 | 15079952| 1136.483 55 0 94% 0 0 2010.660267 0%
92 74.1 18 80 322000 55 8262000 | 14502496| 1092.421 58 991,440 94% 190 17,845,920 17402.9952 12%
87 72.3 91 79 322000 55 7931520 | 14020104 | 1055.772 58 991,440 94% 960 90,221,040 85055.2976 12%
82 70.2 244 78 322000 55 7601040 | 13453528| 1012.617 58 991,440 94% 2,574 241,911,360 218844.0555 12%
77 68.7 521 77 322000 55 7270560 | 13097888 | 985.8507 60 1,652,400 94% 9,159 860,900,400 454933.3099 21%
72 66.2 855 72 322000 55 5618160 | 11818944 | 888.352 60 1,652,400 93% 15,191 1,412,802,000 673679.808 21%
67 61.8 833 67 322000 55 3965760 | 7378272 | 554.576 60 1,652,400 92% 14,961 1,376,449,200 409740.0384 21%
62 57.1 800 62 322000 55 2313360 | 3083256 | 231.748 60 1,652,400 92% 14,369 1,321,920,000 164440.32 21%
57 52.2 762 57 322000 55 660960 660960 49.68 60 1,704,240 92% 14,116 1,298,630,880 33576.768 21%
52 47.5 800 72 322000 55 0 0 0 62 3,097,440 92% 26,934 2,477,952,000 0 39%
47 42.7 784 71 322000 55 0 0 0 64 470,880 91% 4,057 369,169,920 0 6%
42 38 810 70 322000 55 0 0 0 66 2,009,880 90% 18,089 1,628,002,800 0 25%
37 33.2 747 69 322000 55 0 0 0 68 3,566,160 90% 29,599 2,663,921,520 0 45%
32 28.7 595 68 322000 55 0 0 0 72 1,356,480 90% 8,968 807,105,600 0 17%
27 23.8 390 67 322000 55 0 0 0 72 1,704,240 90% 7,385 664,653,600 0 21%
22 19.3 262 66 322000 55 (0] (] 0 75 3,043,440 90% 8.860 797,381,280 0 38%
17 14.8 142 65 322000 55 0 0 0 75 3,391,200 87% 5,535 481,550,400 0 42%
12 10.4 67 64 322000 55 0 0 0 80 5,391,360 87% 4,152 361,221,120 0 67%
7 5.9 26 63 322000 55 (0] 0 0 80 5,739,120 87% 1,715 149,217,120 0 72%
2 1.1 8 62 322000 55 (0] 0 0 85 7,739,280 81% 764 61,914,240 0 84%
-3 -2.9 1 61 322000 55 0 0 0 85 8,087,040 81% 100 8,087,040 0 87%
-8 -6.6 0 60 322000 55 0 0 0 85 8,434,800 81% 0 0 0 91%
322000 0 0 187,677 17,090,857,440| 2059683.253
Output
Thermal Efficiency of EMK3.0LN Required
100 Bin Temp °F (Btuh) Aerco Existing Overall Eff
a8 2 7,739,280 87% 75% 81.0%
= -3 8,087,040 87% 75% 81.0%
o -8 8,434,800 87% 75% 81.0%
o8 = | Total Btu required for space heating 17,090,857,440 Btu/year
a5 Total Btu required for domestic hot water 780,937,500 Btu/year
= o4 Total Btu required for space heating + DHW 17,871,794,940 Btu/year
Eh a3 Total Gas Input 19,635,401,903 Btu/year
-2 o2 Overall thermal efficiency of boiler plant 91.0%
E a1
20
EQ
BB
BT
BE
BS
70 a0 a0 100 10 120 130 140 150 160 170
Return Water Temperature {*F), with 20° Rise
Existing gas consumption for space heating 248,031 therms Estimated Installed Cost (w/rebate) $ 350,000 Simple payback (w/o rebate) 3.8
Existing gas consumption for domestic hot water 11,943 therms Estimated Installed Cost (w/o rebate $ 250,000 Simple payback (w/rebate) 27
Total gas consumption by existing boiler plant 259,974 therms Annual Cost Savings $ 91,824 Discount Rate 3%
Estimated Gas consumption with new boilers 187,677 therms Annual Energy Savings (mmbtu) 6,362 Life of equipment 20
Estimated gas consumption for dhw with proposed boilerd 8,677 therms Savings to investment ratio (w/o rebate) 3.90
Total estimated gas consumption with condensing boilers| 196,354 therms Savings to investment ratio (wrebate) 5.46
Savings 63,620 therms Life-cycle cost savings (w/o rebate) $ 1,016,108
National Grid Energy Efficiency Rebate $ 100,000 Life-cycle cost savings (w/rebate) $ 1,116,108
Estimated Cost savings | $1.44 |per therm $ 91,824 peryear Reduction in CO2 emissions 372 tons/yr
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n& nco SMARTPLATE SW
TECHNICAL DATA SHEET

SMARTPLATE SINGLE WALL WATER-TO-WATER HEATER

The AERCO SmartPlate water heater is designed to satisfy potable
water heating needs in commercial and institutional envronments.
The packaged system incorporates simple, easy to understand. rea’-
tme, load tracking and responsive contross to mantain accurate hot
waler temperatures under dversfied load patierns.

Fackaged with a FID temperature controller and a 3-way elecironic
control valve, the heater maintans outstandng temperature contro
when operated under constant load conditions with varances held to
24°F under normal koad changes. An integrated load monitoring
systemn and high-turndown electronic control valve defver accurate
temperature contro! without the need for storage tanks, blendng
waves or other temperature averaging components.  The heater can
be remotely monitored andlor fully integrated with BAS softwars wia
Wodbus Communications Protoel.

The packaged heater consists of a counter flow, stainless steel,
brazed plate, heat exchanger — the most efficient water-to-water
heat sxchanger design available for potable water heatng. The
SmantPlate heater viilizes boiler water as litile a5 5°F above the
required potab'e water ternperature. resulting in the highest possibis
boiler effciency and mnmal radiation losses. To ensure longevity, J
all water wetted (pofable water side) parts an2 stainless steel, copper
or copper 3ty materia's,

The unit's instantanecus design is compate with low temperature boiler water. And installstion is easy because of s small footprint
and doorway size. Single point header connections for Domestic Hot Water, Cold Water. Boiler Water Inlet, Boiler Water QOufief, and
electrica’ power supply are all that is required for a fuly functional. safe, and efficient system. Tight temperature control. high therma
efficency, low maintenance, longavity and overall reliability maks the SmartFlate heater the miost logical choice for any commerzial or
institutional domestic water-to-water heating installaton.

FEATURES SUPPORTS AVARIETY OF APPLICATIONS
* Accurate Temperature Control $4°F * | TBW; Upto 145 P3IG, 220°F

* Packaged with 3-Way Elzctronie Controd Valve * et Point Range S50°F to 180°F

* Fully Modulating Variable Primary Input * Single or Multiple Installation

* Compact Footprint <10 f#* * Supporis 2-Way or 2-Way Applications

* Al Stainless Steel, Copper or Copper Aoy Wetted v it T Hew oy il

[Potable Water Side] Surfaces
* [ntegral Constant Speed Domeste Water Recircu’ation Pump
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STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

PHILIP A. BERDOLT GILBERT ANDERSON, P.E. DARNELL TYSON, P.E.
DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM

TO: Michael Monaghan, P.E.
Chief Engineer
FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer
DATE: August 12,2016
RE: CP1664.323 — Energy Conservation for County Buildings

Boiler Plant Optimization at the Supreme Court Building (C0981)
DC0107-16 — Commercial Instrumentation Svec.

Existing Conditions
The Supreme Court Complex is served by three Cleaver Brook 150 HP hot water boilers. These

boilers are located in the basement of building C0981 and provided heat to the whole complex.
Over the last couple of years, the vacant areas of the Complex are becoming more occupied. This
change of vacancy is baring a tremendous load on the boiler that is currently operating. A complex
of this size needs at least two fully functional boilers to have the system running efficiently.
Currently, the Supreme Court Complex has three boilers, but only one is fully functional. Of the
three boilers one is not working properly due to excessive pressure drop in the gas train and the
other malfunctioned about five years ago and exploded and the door warped and has to be
retrofitted for a new one.

The current system requires the following upgrades to optimize the efficiency of the system:

HAWK ICS Control System

Removal of old oil lines as well as controls

Reconfigure the gas trains to the boilers

Replacement of the warped doors on the exploded boiler
Installation of zone valves

The existing control system in place is far too complicated and outdated to meet the needs of the
boilers. With the new proposed system in place, the boilers will be simpler to operate and requires
the oil controls to be removed. The original design did not allow the water temperature to modulate
temperature based on the outside air conditions. On a cold day, the supply hot water temperature
will drop tremendously causing the boiler to “sweat”.

\\dpwserver\HOME\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0981 Supreme Court Building\Boilers\Proposal and Cut-Sheets\16-8-12-M-
DC0107-16-CIS@Supreme Court-Boilers-JAsh.doc
SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

335 YAPHANK AVENUE | YAPHANK, N.Y. 11980 | (631) 852-4010
FAX (631) 852-4150



August 12, 2016

Page 2

CP 1664.323

DC0107-16 — Supreme Court Bldg. Boiler Upgrade

The installation of the new zone valves will correct this problem as they will modulate the water
temperature based on the outside air conditions.

For Scope of Work please see the attached proposal from CIS and their sub-contractor Miller
Proctor Nikolas, Inc.

The cost to implement the proposed upgrade is $173,244.00 and should be funded from
CP1664.323.

JA/ba
Attachment
cc: Jay Abbott, Special Projects Supervisor

\\dpwserver\HOME\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0981 Supreme Court Building\Boilers\Proposal and Cut-Sheets\16-8-12-M-DC0107-16-CIS@Supreme Court-Boilers-
JAsh.doc



GILBERT ANDERSON, P.E.

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael J. Monaghan, P.E., LEED AP
Chief Engineer
FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer
DATE: November 7, 2012
RE: CP 1664 - Energy Conservation @ Various County Facilities

Chiller optimization — William H. Rogers Building (C0020)

The legislature building currently has an oversized chiller. Two-88 ton chillers are present for
redundancy. In addition, there is no reset on the chiller, allowing the temperature of the chilled water to
be based on outdoor conditions. The compressor pumps need to be replaced almost annually, costing
$40,000 each year. The chiller frequently breaks down, forcing overtime for workers necessary for
emergency repairs. The current configuration lacks a VFD on the chilled water pump, causing
inefficiencies. In order to determine an appropriate sized chiller, the cooling load for the building must
be calculated.

The required peak cooling load was calculated to be 83.07 tons. This was calculated for the month of
August, using design conditions of an outdoor dry bulb temperature of 89 degrees Fahrenheit, outdoor
wet bulb temperature of 73 degrees Fahrenheit, and an indoor dry bulb temperature of 72 degrees
Fahrenheit.

Air Handler Number CFM
1 1300

2 4360

3 2590

4 1530

5 6000

6 6330

Total 22110

It is important to note that the south wall and southwest corner of the building has many windows and
therefore a large solar heat gain. Employees in this area routinely complain about the resulting high
SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

PHILIP A. BERDOLT

H:\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0020 Legislative Building - Planning Building - Hauppauge\William H. Rogers Leg. Bldg\Chiller EPI-210 1 hillae antiimnimating manvan

335 YAPHANK AVENUE u YAPHANK, N.Y. 11980 u

(631) 852-4010
FAX (631) 852-4246



temperatures. Reducing the required cooling load would not only lower the amount of tons needed, but
also provide a cooler environment for all the residents.

A proposed solution to lower the required cooling load was investigated. It had two components. The
first was to paint the roof white, which greatly reduces the heat gain due to the roof absorbing heat. The
second component was to use a glass film on all windows facing south or west because these directions
witness a large amount of solar heat gain. The glass film is from Hiiper Optik, model number Energy
Saver Ceramic 45. Applying both of these components simultaneously, the required cooling load is
reduced to 73.37 tons. This results in a savings of 9.7 tons, or 11.7% less cooling.

The proposed chiller is Multistack, and composed of two modules; a 50 ton module
(MS050XC2H2W2AA-410A) and a 30 ton module (MS030XC2H2W2AA-410A). This chiller has 4
compressors which can operate independently in case one fails. The chilled water pump will be fitted
with a VFD. The appropriate cooling tower is from Baltimore Aircoil, model number VLT-092-L. A
condenser water pump is also necessary. The total cost shall not exceed $250,000. Attached are the
spec sheets for the chiller and cooling tower.

JA/GR

Simple payback 591
ears )
Proposed Installed $250.000 (y. )
Cost Savings to
. . 2.86
investment ratio
Estimated Annual Life-cvcle cost
Energy Savings, 46,830 ¥ $463,889
savings
kWh
Estimated Annual Life of equipment
Cost Savings $ $7.985 (years) 20.00
Annual Operations
& Maintenance $40,000.00 Discount Rate % 3%
savings
Tol Annual $47,985 | CO2 Saved (tons) 24.3
avings




STEVE LEVY
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

JAMES PETERMAN, P.E., GILBERT ANDERSON, P.E. LOUIS CALDERONE
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM

TO: Michael J. Monaghan, P.E.
Chief Engineer
FROM: Javed Ashraf, PE,CEM. 3k
Principal Mechanical Engineer
DATE: February 28, 2011
RE: CP 1664 Energy Conservation — Various County Buildings

Medical Examiner’s Building (C0487) North County Complex Hauppauge
Chiller Plant Upgrade - “Optimum Energy’s” OptimemLoop Control Technology

Under completion of the analysis of the chilled water plant at the above building it has been determined
that the energy performance can be improved upon by upgrading the chiller plant through the
implementation of Optimum Energy’s OptimumLOOP all-variable-speed chiller plant control technology.

Annual energy and water reduction are expected as follows: Electric — 472,244 kwh/year
Water - 159,782 gal/year

Under full implementation of the system it is expected to generate a combined savings of $76,997.00.
Additionally, LIPA rebate incentives are estimated at $71,553.00.

This project will aliow the County to continue in its efforts to reduce its carbon footprint while also
offering the opportunity to lower monthly utility costs.

The contractor will furnish hardware and labor to connect power to VFD’s, sensors, ete. to the control

system.,
Total cost of this beneficial project is not to exceed $90,000.00
1 wish to propose funding as follows: CP 1664.318 $90,000.00

It is requested that the proposed project be approved.

Ce: James Peterman, P.E., Chief Deputy Commissioner
Lou Calderone, Deputy Commissioner
Craig Rhodes, Director, Buildings O & M
Peter Vadax, Maintenance Mechanic IV, Buildings O&M
Harry Swanson, Sr. Energy Coordinator

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACT TON EMPLOYER
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COUNTY OF SUFFOLK

SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

GILBERT ANDERSON, P.E. JAMES PETERMAN, P.E.
COMMISSIONER ACTING CHIEF DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E.
Chief Engineer

FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer

DATE: September 6, 2011

RE: Cohalan Court Complex C0802, Chiller Optimization

Equipment Replacement Installation

The Cohalan Court Complex comprises District Court, Family Court, Supreme Court, and an office building. The
500,000 square foot complex is air-conditioned by a central water cooled chiller plant that is located on the roof of
the District Court. There are two Variable Frequency Drives (VFD) controlling the chilled water pumps 5 and 6.
These VFD’s have been in operation for the last 20 years and one of them already has failed. Since the equipment
is at the end of its useful life, it is recommended that the VFD’s for two chilled water pumps be replaced with two
new VFD’s. The VFD’s will be connected to the Building Management System (BMS) which will allow operators
to monitor and control the chilled water pumps.

New equipment Installation

There are two condenser water pumps that currently do not have VFD’s (CWP-1, CWP-2). To control the flow of
condenser water through the chillers to match building loads, it is recommended to install VFD’s. The VFD’s
model, will be connected to the Building Management System which will allow operators to monitor and control
the chilled water pumps.

There are two constant volume constant speed pumps that control the flow of hot water to the boiler, currently
there are no VFD’s controlling these pumps. In order for the pumps to be more better match the building load
profile, it is recommended to install VFD’s. The new 20 HP inverted duty motor VFD’s will be connected to the
Building Management System which will allow operators to monitor and control the hot water pumps.

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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Savings and Cost

The estimated cost for this project is $ . Annual energy and cost savings are estimated to be 94,354 KWh
and $16,040 respectively. The CO2 reduction is estimated at 49 tons per year. Simple payback for the project is
_years.

SR
cc:  James Peterman, Acting Chief Deputy Commissioner,
Craig Rhodes, Director, Buildings O & M
Robert Frevele, Asst. Director of Buildings O & M
Ed Farrell Jr, Acting Maintenance Manager



COUNTY OF SUFFOLK

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

PHILIP A. BERDOLT GILBERT ANDERSON, P.E. DARNELL TYSON, P.E.
DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM

TO: Michael J. Monaghan, P.E., Chief Engineer
Facilities Engineering

FROM: Javed Ashraf, P.E., CEM., C.B.C.P.
Principal Mechanical Engineer

DATE: December 17, 2015

RE: 1664.322 — Energy Conservation at Various County Buildings
Installation of gas fired infrared space heaters at the Waterways Building, Yaphank, NY
(C0504)
DC XXXX-15 — All Service Maintenance

In March 2015 there was a follow up inspection by PESH at the Water ways Building (C0504) and
violation was written for not using respirator during welding, sanding and grinding. During PESH
inspection it was discovered that the ventilation and heating system may be causing an exasperation of the
problem of accumulating dust particles interior of the bldg. while sanding and welding operations are
being conducted. Since that time all waterways personnel were trained in respirator use and fit tested, that
being said it is the obligation of the employer to engineer out the risk before suppling PPE to reduce the
risk of injury and or illness.

According to Buildings Operations and Maintenance the exhaust fan above the main entrance door was
repaired and put back in operation.

DPW Facilities Engineering evaluated the existing heating system and has concluded that the replacing
the existing system with gas fired infrared heating system will improve space conditions by almost
eliminating the accumulation of dust particles caused mainly by the H&V unit blower motor.

The efficiency of the existing heating system is from 70% to 75% compared to 95% efficiency rating for
infrared heaters.

The proposed project cost of $30,313.00 is reasonable and fair and should be paid from CP1664.322.

JA:ba

cc: Phil Berdolt, Deputy Commissioner DPW
Keith Larsen, Capital Projects Manager, DPW
Jay Abbott, Special Project Coordinator

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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395 Oser Avenue

Lighting Upgrade - Marine Bureau Phase Il - Hi Bay Area

Lighting Retrofit Project

Discount Rate 3%
Cost of Electricity: 0.1600 $/kWh
Existing Recommended
Location Bldg. C0431 Fixt. Type Watts/ Fixt. #of Fixt. Hours/ day | Total kWh Fixt. Type Watts/ Fixt.  #of Fixt H;:;S’ os 0S Cost Fixt. Cost ksvsr\:l/;g:r Sf;;:agrs Cost $
Hi Bay Area 1st Floor HPS 465 36 16 97,762 4T5HO54 235 36 16 - - $184.82 48,355 $7,737 $6,654
Wood / Metal shop 1st Floor 2F34T12 74 25 12 8,103 2F28T8 56 25 8 - - 53 4,015 $642 $1,325
Wood / Metal shop 1st Floor 2F34T712-8' 74 3 12 972 2F28T8 56 3 8 9 $180 53 482 $77 $339
Wood / Metal shop 1st Floor 1F34T12 37 1 12 162 1F28T8 28 1 8 - - 53 80 $13 $53
Diving Equipment Room 1st Floor 2F34T12 74 2 4 216 2F28T8 56 2 2 - - 53 134 $21 $106
Gym 1st Floor 2F34T12 74 15 10 4,052 2F28T8 56 15 8 C $180 $53 1,599 $256 $975
Locker Room - Gym 1st Floor 2F34T12 74 5 10 1,351 2F28T8 56 5 8 C $180 $53 533 $85 $445
IMER 1st Floor 2F34T12 74 6 8 1,296 2F28T8 56 6 8 - - 53 315 $50 $318
Small room between Gym & MER 1st Floor 1F34T12 37 1 8 108 1F28T8 28 1 8 - - 53 26 $4 $53
Stock Room 1st Floor 2F34T12 74 2 8 432 2F28T8 56 2 8 - - 53 105 17 106
Locker Room / Shower 1st Floor 2F34T12 74 6 12 1,945 2F28T8 56 6 12 (9] $180 53 473 76 498
Observation Deck 1st Floor 2F34T12 74 3 12 972 2F28T8 56 3 12 - - 53 237 38 159
Boiler Room 1st Floor 2F34T12 74 6 4 648 2F28T8 56 6 4 - - 53 158 25 318
|Mechanic Desk 1st Floor 2F34T12 74 7 8 1,513 2F28T8 56 7 8 C $180 53 368 $59 $551
Flood Lights Outside 2nd Floor HPS 400 4 10 5,840 Induction 200 4 10 - - $1,381 2,920 $467 $5,525
122 125,372 122.00 5.00 59,800 $9,568  $17,425
Fixture costs Retro: Material Labor  Total $ / fix Total | Totals for common areas:
4T5H0O54 $6,653.52| $6,387. $362.24 $13,041
2F28T8 $4,346.00] $14,548. $230.42 $18,894
Proposed Installed Cost After Rebate $56,325( Simple payback (years) 5.19 Flood Lights $5,525.20 $709. $1,558.72 § El
Annual Savings $ $9,568 ivings to investment ratio 1.64 $66,900
O&M Savings per year $1,284| Life-cycle cost savings $ 36,241
Annual Cost savings savings $ $10,852| Life of fixtures (years) 10
Estimated Annual Energy Savings, kWh 59,800 Discount Rate % 3%
Total square feet 14,438
$/sft saved $ 0.7516
CO2 Saved (tons) 29.5




STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

GILBERT ANDERSON, P.E. PHILIP A. BERDOLT
COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E., LEED AP
Chief Engineer
FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer
DATE: July 26,2012
RE: CP 1664 — Energy Conservation at Various County Facilities

High Efficiency Boilers, Water Heaters, and Steam Boiler in Maximum Security

1. Review of Existing Conditions at Riverhead

Riverhead Jail is a 277,000 square foot building in the Riverhead County Complex. The building is supplied
with heating through high temperature hot water (HTHW) from generators at the Power Plant. HTHW
piping in the tunnel runs to mechanical room 1 (MER 1), MER 7 and the Maximum Security boiler room.
The building requires winter heating, summer reheat and year-round domestic hot water. It is proposed that
energy efficient condensing boilers, water heaters and an efficient steam boiler be installed to reduce
operating funds spent on energy.

Plans to bring gas service from the Power Plant to the buildings have been arranged with National Grid and
they are working now to bring gas to the Criminal Court and Jail buildings. Installation of equipment at the
Maximum Security boiler room is expected to be completed in September 2012.

The County Center has been heated independently of the Power Plant since November 2011. Condensing
boilers, model AERCO Benchmark 1.5 million Btu per hour (Btu/h), were installed to supply the building.

2. Proposed Improvements at Riverhead Jail

The Facilities Engineering staff has reviewed and approved proposals from our term contractors. We have
proposals for electrical, plumbing and boiler contracting.

The boiler contractor will provide three (3) AERCO 3 million Btu/h boilers, (1) 60 horsepower high pressure
Cleaver Brooks steam boiler, Model CFV-700-60-150, two (2) SmartPlate SP-150 heat exchangers, one (1)
AERCO 1350 Innovation water heater and one (1) 500 gallon water storage tank. The boilers will each be
provided with circulating pumps, variable frequency drives, condensate neutralizers, a BMS II controller and
BACnet communication cards. The boilers will be separately side-wall vented with AL29-4C double-wall
stainless steel pipe. The contractor will provide a rental boiler to operate approximately 10 weeks during
construction. The water heaters will be provided with mixing valves and circulating lines to provide 140°F

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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water to the kitchen and 110°F hot water to the showers and cells. The contractor will demolish and remove
the HTHW heat exchangers and HTHW piping. Submittals and shop drawings will be reviewed before
construction.

The estimated cost of the boiler contract is: $ 828,040.00

The plumbing contractor will provide a 13 million Btu/h gas meter and a header with (2) 4” lines, one for the
kitchen and one for the Maximum Security Boiler Room. The lines will run along the building, drop below
grade and the plumber will core drill holes into the boiler room to pick up the three (3) boilers, one (1) steam
boiler and one (1) water heater. The old meter and underground gas piping will be abandoned. Shop
drawings and as-builts are included in the cost.

The total cost of plumber contract is not to exceed: $ 40,082

The electrical contractor will provide a subpanel to supply the three (3) boilers, three (3) pumps, two (2) heat
exchangers, one (1) water heater, and one (1) steam boiler. The contractor will provide wiring, conduit and
an Electrical Underwriter’s Certificate.

The total cost of the electrical contract is not to exceed: $ 21,650

3. Energy Use Projections for Recommended Alternatives

The reliability of the HTHW generators has been average. The generators are used all year round. Due to
low load conditions in the summer months, the boiler plant has low overall thermal efficiency with large
off-cycle and standby losses. In the winter months the operating efficiency of the boiler plant is from 65% to
70%. HTHW from the central utility plant is converted to low temperature (180 F) hot water for space
heating and domestic hot water. According to our energy model approximately 30% of the boiler fuel is
wasted due to boiler off-cycle losses, jacket losses, distribution losses in the tunnel and losses in the heat
exchangers.

The condensing boiler and water heater have a seasonal thermal efficiency of 95%. The compact heat
exchanger and condensing design has a turn-down ratio of 15:1 and cools exhaust gases to near 200°F. This
higher part-load efficiency opposes traditional cast-iron boilers or gas-fired water heaters which cycle on and
off at part load and release exhaust gases at S00°F. The equipment is easier to maintain with far less heat
loss than the existing HTHW generators, tunnel piping and heat exchangers.

According to the energy model of Riverhead Jail Maximum Security portion of the building, the new

equipment will use approximately 93,000 therms annually for space heating and 43,300 therms for domestic
hot water. The estimated usage is shown in the Table 1 below:

Table 1 Energy Savings and Cost Analysis of Maximum Security Portion of the Jail

Existing gas consumption for space heating 236,836 therms Simple Payback (years) 5.45
Existing gas consumption for domestic hot water 68,251 therms Estimated Installed Cost (without rebate) $ 889,772
Total gas consumption by existing boiler plant 305,088 therms Estimated Installed Cost (with rebate) $ 829,772
Estimated Gas consumption with new boilers 93,560 therms Annual Cost Savings $ 163,148
Estimated gas consumption for dhw with proposed boilers 43,334 therms Annual Energy Savings (mmbtu) 16,819
Total estimated gas consumption with condensing boilers 136,894 therms Savings to investment ratio (w/o rebate) 2.73
Savings 168,194 therms Savings to investment ratio (wrebate) 2.93
Reduction in CO2 emissions 984 tons/yr Life-cycle cost savings (w/o rebate) $ 1,537,454
National Grid Energy Efficiency Rebate $ 60,000 Life-cycle cost savings (w/rebate) $ 1,597,454
Estimated Cost savings per therm $163,148  per year Discount Rate 3%

Life of Equipment (years) 20




4. Conclusions and Recommendations

The County will significantly reduce operation and maintenance costs by installing individual boilers in
Riverhead Jail. We can expect to see gas consumption reduced by 55%. According to the cost analysis, the
project is expected to have a simple payback of 5.45 years.

Total cost of this beneficial project is not to exceed: $ 889,772.00
I wish to propose funding as follows: CP 1664.319 $ 889,772.00

It is requested that the proposed project be approved.

JA/SH/ba
Attachment
Cc: Gilbert Anderson, P.E., Commissioner
Philip Berdolt, Deputy Commissioner
Jay Abbott, Special Projects Supervisor, Buildings D&C
Lt. Wayne Dorsch, SC Sheriff’s Office
Craig Rhodes, Director, Buildings O&M
John Driver, Maintenance Mechanic IV

H:\BDC\Projects\Energy Projects\Riverhead Jail\Boilers in Max\12-7-26-#1664.319-M. Max Sec. Boiler Room - final.doc



SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

PHILIP A. BERDOLT GILBERT ANDERSON, P.E. DARNELL TYSON, P.E.
DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM

TO: Michael J. Monaghan, P.E., Chief Engineer
Facilities Engineering

FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer

DATE: May 11, 2015
RE: 1664.321 — Energy Conservation at Various County Buildings

HVAC Upgrade at the DPW Crew Shop Building, Yaphank, NY (C0382)
DC XXXX-15 — Commercial Instrumentation Services, Inc.

The 3,300 square feet facility includes two individual offices, workshop, storage room, locker room and
two toilet rooms. The space heating and domestic hot water requirements are met by one gas fired hot
water boiler. The individual offices (Ed’s and Dan’s offices) and the Shape-up room are air-conditioned
by wall/window units. The air-conditioning units installed in the windows leads to uncontrolled
infiltration, which leads to occupant discomfort and higher energy consumption and cost.

It is proposed that the window air-conditioning units in the Shape-up room and Dan’s office should be
replaced with packaged air-conditioning terminal units (PTAC) with DX coils and hot water coils for
heating and cooling. The units are provided with fresh air intake grille to bring ventilation air into the

space.

=i

Shown above is the non-functional PTAC and window AC in the Shape-up Room. Shown to the right above is window AC unit in Dan’s Office

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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The PTAC units being proposed are as follows:

1. Dan’s Office: Make: Evergreen Model EGN 12
2. Shape-up Room: Make: Evergreen Model EGN 18
MODEL EGN 07 EGN 09 EGN 12 EGN 15 EGN 18
TOTAL COOLING BTUH | 7800 | 7800 | @200 5,300 12,800 12,800 15.200 16.800
VOLTAGE 115 208,230 116 208/230 115 2087230 208230 2087230
COOLING  pppeRace A 5.6 28 72 2.6 08 48 B2 73
WATTS W 840 a4l 840 840 1120 1120 1420 1680
EER 120 12.0 12 1.2 11.0 11.0 102 08
HI CFI 75 75 275 a75 375 375 a75 480
AIRFLOW .
Low CFIM a5 325 326 325 325 325 225 370
HI BTUH 18,260 18,260 18,260 18,260 18,260 13,260 158,260 21,000
HOT WATER
ey LOW gTud | 16800 | 16.800 | 16800 | 16.800 16,800 16,800 16,800 18.100
H BTUH | 23860 | 23950 | 23050 | 23.950 23,850 23,850 23,850 28.281
STEAM
LW BTUH 21,800 21,800 21,800 21,800 21,800 21,800 21,800 23,736
CHASESIS Lbs. 100 100 100 112 118
WEiGHTS  CHASSIS (BOXED) Lbs. 110 10 110 122 128
STANDARD SLEEVE (13.757) Lbs. 31 3| | AN a1
STANDARD CABINET (10,57 Lbs. a7 a7 a7 37 a7
WALL SLEEVE SIZE 407 X 167 407 5 16" 427 3 16" 497 x 16° 407 ¢ 18"
REFRIGERANT 4104 4104 4104 4104 4104

The proposed project cost is $14,473.28 which is reasonable and fair and should be paid from CP1664.321.

The units are direct replacement and are considered alteration level # 1 therefore a building permit is not
required.

JA:ba
cc: Phil Berdolt, Deputy Commissioner DPW
Jay Abbott, Special Project Coordinator

H:BDC\Projects\Energy Projects\Building Specific Energy Projects\C0382 DPW Crew Shop\HVAC EPI-2243\Memo\15-05-11-M-DC00XX-15-HVAC Upgrade @ DPW Crew Shop Building C0382.doc



SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

VINCENT FALKOWSKI, P.E. GILBERT ANDERSON, P.E. PHILIP A. BERDOLT
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael J. Monaghan, P.E., LEED AP
Chief Engineer

FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer

DATE:  August 13,2013

RE: CP-1664: Energy Conservation at various County Buildings
William H. Rogers Building (C0020)
Replace Electric Chiller with two 40-ton gas fired Yazaki Absorbers

The William H. Rogers Building is a 32,000 square ft. building that is air conditioned by two 88-ton air-
cooled York Reciprocating Electric Chillers. The electric chillers are almost 14 years old with a history of
frequent breakdowns and very high maintenance costs. The frequent maintenance required forces
overtime for the workers necessary for repairs. According to Buildings O&M the average annual
maintenance cost is approximately $40,000.00. The chillers are old and at a point that the reliability of
these machines cannot be improved further.

The proposed chiller is Yazaki Gas Fired Absorbers, Model CH-K40, composed of two 40-ton modules.
The chilled water pumps will be fitted with variable frequency drives (VFD). The appropriate cooling
tower is from Delta Cooling Towers, Model Number 75. A condenser water pump is also necessary. The
total proposed project cost for the mechanical is $342,516.20. The total cost for the electrical work for
this project is $41,700.00.

The cost to prepare shop drawings for this project is $4,675.00 and shall be paid from CP1664.319. It is
requested that the attached purchase requisition for the amount of $4,675.00 be approved.

JA:ba

cc: Gilbert Anderson, P.E., Commissioner
Vincent Falkowski, P.E., Chief Deputy Commissioner
Craig Rhodes, Director of Buildings O&M
Bob Frevele, Asst. Director of Buildings O&M

H:\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0020 Legislative Building - Planning Building - Haupp \William H. Rogers Leg. Bldg\Yazaki Absorbers\Memo\13-8-13-M-WHR Chiller
Replacement.docx
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STEVE BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

DARNELL TYSON, P.E. GILBERT ANDERSON, P.E. ERIC M. HOFMEISTER
DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM

To: Michael J. Monaghan, P.E.
Chief Engineer, Facilities Engineering
From: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer
Date: June 06,2018
Re: Capital Program No. 1664.324 — Energy Conservation at Various County Facilities

Replace Existing Hot Water Boiler at the Police Garage (C0152)
DC0069-18-All Systems Maintenance @ Police Garage — Boilers & Gas Meter

The Police Garage located in the North County Complex is single story building with 11,566 square feet of
usable space. In 2015, the radiant heating system in the workshop area was damaged beyond repair when the
vehicular lifts were being replaced. A new heating system was installed in the workshop area that comprised
eleven 50,000 Btuh gas fired infrared heaters. In addition to the infrared heaters there are three make-up air
units in the workshop area that provided ventilation to the space.

The existing H. B. Smith hot water boiler is equipped with 1,800 MBH PowerFlame burner. There is one
40,000 Btuh domestic water heater with 50 gallon storage capacity. Since the workshop area is no longer
served from the existing boiler, the boiler is now oversized for the spaces it currently serves which results in
off-cycle losses and lower thermal efficiency. The existing boiler is over 30 years old and has exceeded the life
expectancy.

The building’s heating system has four zones which are as follows:

1. Zone 1 — office and custody

2. Zone 2 — Parts (coils 10 and 11)

3. Zone 3 —Radio and LR (coils 8 and 9)

4. Zone 4 — Workshop (coils 2, 3,4, 5,6 and 7)

Zone 4 is no longer served by the boiler as the heating pipes embedded in the floor were damaged during the
removal of vehicle lifts. The workshop area is now served by eleven 50,000 Btuh each infrared heaters.

To improve operating efficiency and reduce operating cost, DPW is proposing to install two 550,000 Btuh high
efficiency hot water condensing boilers with thermal efficiency 93.9% compared to 70% for the existing
boiler. The existing water heater will be replaced with a 40-gallon indirect hot water storage tank connected to
the new boilers. The new boilers come equipped with hot water reset control which will adjust the temperature
of hot water based on the ambient temperature.

The following circulators will be replaced:
a. One 0.5 hp pump (1725 RPM)
b. One 1.0 hp pump (1725 RPM)

\\dpwserver\home\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0152 Fleet Garage - Hauppauge\Boiler EPI1-2272\Memo\DC0069-18-A Sys@Police Gar-boiler-JAsh.docx
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C.

Two 0.125 hp pumps (3250 RPM)

Natural gas to this building is fed from a master meter that serves most of the buildings in the North County
Complex. To make the buildings more energy efficient it is important to monitor actual gas consumption in
real time. There are a number of benefits for sub-metering the buildings, chief among them:

a.

b.

c.
d.
e.

Identification of unnecessary equipment running at night, off shift, or during the weekend;

Ability to get information back to operators and facility managers the same day and to provide operators with
feedback the next day about implemented changes;

Comparison and benchmarking of usage across similar facilities (stores, warchouses, or buildings) and over time;
Detection of utility bill errors by comparing sub-meter usage with the actual utility bill; and,

Better management of energy usage when a facility faces demand limited or peak usage pricing from the utility.

The total connected gas load for this building is approximately 1,650,000 Btuh (input). It is proposed that a 3M
gas meter should be installed with pulse output feather.

Buildings O&M staft will be working with the contractor to install the boilers. The scope of work for each is
as noted below.

Scope of work for the Buildings O&M Staft includes the following:

Demolish and remove existing boiler, water heater, expansion tank, piping and circulators.

Pour 4 inch thick concrete pad with wire mesh to house two Weil McLain Slim Fit Model 550 boilers.
Install one 40-gallon indirect fired water heater.

Install floor mounted expansion tank.

All piping and circulators.

Insulate all pipes with 2 inch fiberglass insulation complete with labels and direction of flow.
Electrical power and control wiring.

Scope of work for the contractor includes the following:

Supply two Weil McLain 550 boilers and one 40 gallon indirect water heater.

Supply all circulators.

Supply all pipe insulation.

Supply and install one 3 M gas meter with pulse output suitable for remote monitoring.
Disconnect and remove all existing flue.

Supply and install CPVC flue for the new boilers.

The proposed cost for this project is $64,300.00 which is reasonable and fair and should be funded from
CP1664.324.

JA/ba
Enclosure
cc: Gilbert Anderson, P.E., Commissioner

Jay Abbott, Special Projects Supervisor
Craig Rhodes, Director of Buildings Operations and Maintenance



Date:

Site:

October 8, 2015

District Attorney’s Building (C0077)

Project: Replace existing domestic water heater

Scope of work:

1.

vk W

o

Disconnect and remove existing steam to hot water heat exchanger and support located
underneath the tank. Cap steam and condensate lines as required.

Disconnect and remove existing 40-gallon electric water heater located in the basement.
Pour housekeeping pad as required.

Provide and install one Rheem Platinum Hybrid Heat Pump Model XE80T12EH45UQ0
Provide and install one 50 gallon indirect hot water storage tank and connect it to the new
water heater.

Provide and install one recirculation pump, aqua-stat, and temperature gages as required.
Insulate all exposed hot water and cold water pipes in the mechanical room.

Investigate the recirculation domestic hot water loop throughout the building and repair any
deficiencies noted.

All electrical wiring will be by others.
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PERFORMANCE PLATINUM™ Hybrid Heat Pump is our most
advanced, energy-efficient water heater — with over $4,000

in lifetime savings with less than 2 years payback*

Efficiency
M High 2.45 EF reduces oparating

caost $340 arnually compared to a
atandard 50-galon electric modesl

M ENERGY STAR® rated

Performance

W Delivers hot water fastar than moat
gtandard electrc water hestera —
73 gallore first-hour delivary for
B0-gallcn model and 86 gallore FHD
for BO-gallon modal

M 8700 Btuwh compreascr — the
most poweerful in ite claas for quick
recovery of hot water

B Armbient cpamting range: 37-120° F
im widest in class, offering more days
of HP opsration annuslly; designed to
mest Morthern Climate Spec (Tier 1)

Easy Installation

W Easy acceas side connectiona

W Cuick acceas to electrical jurction
box

M Deeigned to be installed as aasily as
a standard alectric water heater

Integration

B LCD Screen with built-in water
aenaor alert with sudible alarm and
asndce notifications

W EcoMet™ enabled WiFi-
connectedt technclogy

Q- EcoNet”

e )

for customizable temperature, energy
aavinge and system manitoring st
homa or eway Visit Bheeam.com
EcoMetConnect

Operation Modes
¥ Energy Saver

¥ Heat Pump Onty

¥ High Damand

M Eloctric Heat Only
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Plus...
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¥ 34" NPT water inlet and outlat;
3M" condensste drain cornections

W Incoloy stainless etesl resiator
elaments

¥ Dry-fire pratection

¥ Eaey access, top mounted washable
air fittar

¥ 2-1/2" Non-CFC foam insulation
¥ Enhancad flow brass drain valve

¥ Termperaturs and preasurs relisf vake
included

B Low kead compliant
Warranty

B 12-¥aar limitad warranty for tank
and parts, 1-year full in-home
labor w
Zee Pesdentiol Wararty Cantificats for
compisie information
Units et or eeossd ANS] irements ord have
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SCompand o S0-palon mlandard elsoiric wrer haster
wiih & .05 EF.

1] broackend ntemat onrecian requined, Ecohia WRT
KH soici sepanaialy

FERFORMAMNCE PLATINUM
Hybrid
50 and 80-Gallon Capachies
208-240 Volt / 1 PH / 24 Amps
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Ses specifications chart on back.
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Photos above show existing electric water heater and steam to hot water heat exchanger

Nameplate for existing electric water heater



STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

PHILIP A. BERDOLT GILBERT ANDERSON, P.E. DARNELL TYSON, P.E.
DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E., LEED AP
Chief Engineer
FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer
DATE: August 14, 2014
RE: CP 1664.321 - Energy Conservation @ Various County Facilities
Install High-efficiency Boiler at the C203
DC0084-14

The existing hot water propane fired boiler is over 25 years old and in very poor condition with cracked
sections causing the water to leak. The existing boiler is beyond repair and should be replaced before the
next heating season. The propane tank needs to be repaired and or replaced as the legs have rotted out
and the tank is sitting at an angle and almost on its side, it also needs to be moved closer to the building
so that the new piping isn’t an issue.

The contractor cost to replace the existing boiler is approximately $25,000, which could increase if some
of the work needs to be performed during off hours.

The County has decided to replace this standard efficiency (80%) boiler, which is in poor condition with a
high efficiency (90%) hot water propane fired boiler utilizing in-house labor from Buildings O&M. The
total cost to do this project in house is $11,400.00; please see the cost breakdown below:

Material for boiler and piping: $10,000.00
In House Labor to Install: $3,400.00
Total: $13,400.00

It is requested the overtime for the in-house labor be approved as the County will save $13,600.00 in
project costs by utilizing in-house labor.

JA:ba

cc: Gilbert Anderson, P.E., Commissioner
Craig Rhodes, Director, Buildings O&M
Robert Frevele, Asst. Director, Buildings O&M
Judd Classie, Building Maintenance Manager

Steve Felice, Maintenance Mechanic V

H:\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0203 Sheriff's E.V.0.C\Boiler\14-14-14-M-DCxxxx-14-C203_Boiler Replacement.doc
SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

335 YAPHANK AVENUE | YAPHANK, N.Y. 11980 | (631) 852-4010
FAX (631) 852-4150
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STEVE BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS
PHILIP BERDOLT

GILBERT ANDERSON, P.E.
COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
To: Michael J. Monaghan, P.E.

Chief Engineer, Facilities Engineering

From: Javed Ashraf, P.E., C.EM.
Principal Mechanical Engineer

Date: January 28, 2014

Capital Program No. 1664 — Energy Conservation at Various County Facilities

Re:
Replace Medium Pressure Steam Boilers with High Efficiency Hot Water Boilers

A. Existing Conditions

There are two medium pressure steam boilers located in the old section of Yaphank Jail that provide
steam to the kitchen, generate hot water through a shell and tube heat exchanger for space heating, and
produce domestic hot water. The 150-hp Kewanee boilers, installed approximately fifteen years ago, are

inefficient and require high maintenance to keep it operational.
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Nameplate Data for Boiler

Kewanee 150-hp boilers

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

\\dpwserver\home\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0012 Minimum Security Facility - Yaphank\YaphankJail-needstobeintegrated\ HVAC\Memo\Memo_Yaphank Tail Qteam Railer Plant
Replacement_01.17.14.docx (631) 852-4010
FAX (631) 852-4246

335 YAPHANK AVENUE u YAPHANK, N.Y. 11980 u



Michael J. Monaghan, P.E.
Page 2
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e

Primary Heating Pumps Zone Heating Pumps

On average, the County expends approximately $100,000.00 per year to maintain the boilers, burners,
circulation pumps, distribution systems and exhaust flues. The maintenance cost will increase over the
years as the equipment approaches the end of its useful life.

The reliability of the Kewanee steam boilers has been average. The boilers are used all year round for
space heating, domestic hot water and to produce cooking steam for the Jail. Due to low load conditions
in the summer months, the overall thermal efficiency of the boiler plant is low, with large off-cycle and
standby losses. In the winter months, the operating efficiency of the boiler plant is from 65% to 70%.
According to our energy model, approximately 25% to 30% of the boiler fuel is wasted due to boiler oft-
cycle losses, jacket losses, distribution losses, and the heat exchangers.

The gas consumption for the old section is shown in the Table 1 below.

Table 1 Energy Model Data by Year for Yaphank Jail (Old Section)

Year Months  |Period # of days HDD Therms Cost $/therm therms/day
2012 | Janto Dec [2/14/12 to 2/13 13 365 4784 160,969 $ 127,672 $ 0.7931 441
2011 Jan to Dec |12/13/10 to 11/30/11 352 5199 157,264 $ 152,371 [ $ 0.9689 447
2010 | Janto Dec |12/15/09 to 12/13/10 363 5226 141,160 $ 156,141 | $ 1.1061 389
2009 | Janto Dec |12/9/08 to 12/15/09 367 5623 152,794 $ 184,429 $ 1.2070 416
2008 | Janto Dec |12/1/07 to 12/9/08 374 5297 174,772 $ 220,132 $ 1.2595 467
2007 | Janto Dec |1/1/07 to 12/1/07 326 5532 150,430 $ 175,425 $ 1.1662 461

B. Proposed Improvements

To improve the operating efficiency and lower the operating cost, DPW evaluated the feasibility of
installing gas fired condensing boilers, high efficiency water heater and gas fired medium pressure steam
boilers for the kitchen.

The proposed gas-fired condensing boilers are significantly more efficient (98.0% thermal efficiency)
than the existing gas/oil-fired steam boilers (70% in winter and 55% in summer). Furthermore,

condensing boilers operate at higher efficiency at part load than at full load.

The scope of work for the proposed project would include the following:
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e Demolish and remove both Kewanee Steam Boilers.

e Remove and safe off the air shaft gratings to rig equipment through, replace upon completion.
e Remove CMU block knock out panel, replace upon completion.

e Provide and install two new 20hp steam boilers for the kitchen complete including breeching.
[ )

Provide and install three new Aerco Benchmark 1500 hot water boilers complete including

breeching.

e Provide and install one new AERCO Innovation 1350 high efficiency water heater complete
including breeching. Reroute the existing domestic cold water, domestic hot water, and
recirculation piping as required through the new boiler to utilize both of the existing storage
tanks.

e Install a new tempering valve to reduce the 140F water from the tank to 110F for lower
temperature service lines.

e All pipe valves and fittings included.

All electrical power and control wiring.

e Integrate to new BMS.

Budget for mechanical and electrical work is $1,000,000.00

C. Energy Use Projections for Proposed Improvements

Based on existing conditions, energy models were prepared to compare the operating cost of existing and
proposed boiler plants.

The analysis shown in Table below indicates that replacing the existing boiler plant with high efficiency
condensing boilers will result in annual fuel savings of approximately 4,829 MMBtu of natural gas. The
estimated annual utility and maintenance cost savings is $125,704. The simple payback for this project is
estimated to be 7.96 years without factoring rebate from National Grid. A twenty year life-cycle cost
analysis (LCS) without escalation in fuel and maintenance cost shows savings of over $870,000.

Energy Analysis Summary of Yaphank Jail (Old Section)

Existing gas consumption for space heating 122,640 therms Simple Payback (years) 7.96
Existing gas consumption for domestic hot w ater 38,325 therms Estimated Installed Cost (w ithout rebate) $ 1,000,000
Total gas consumption by existing boiler plant 160,965 therms Estimated Installed Cost (w ith rebate) $ 900,000
Estimated Gas consumption w ith new boilers for heating 85,848 therms Annual Cost Savings $ 125,704
Estimated gas consumption for dhw w ith proposed boilers 26,828 therms Annual Energy Savings (mmbtu) 4,829
Total estimated gas consumption w ith condensing boilers 112,676 therms Savings to investment ratio (w /o rebate) 1.870
Savings 48,290 therms Savings to investment ratio (w rebate) 2.078
Reduction in CO2 emissions 903 tons/yr Life-cycle cost savings (w /o rebate) $ 870,158
National Grid Energy Efficiency Rebate (estimated) $ 100,000 Life-cycle cost savings (w /rebate) $ 970,158
Estimated Cost savings (utility + O&M) $ 125,704 per year Discount Rate 3%

Life of Equipment (years) 20

Conclusions and Recommendations

The County will significantly reduce operating and maintenance costs by replacing steam boilers with
high efficiency boilers and water heater. We can expect to see gas consumption reduce by almost 30%.
According to the information provided by the Buildings Operation and Maintenance (O&M) the average
annual cost for boiler repair and maintenance is approximately $100,000.00.
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Assuming equipment life of twenty years for the existing and proposed systems, 2% annual escalation for

the cost of natural gas, and 3% annual escalation for the annual maintenance costs, the life-cycle cost for
the existing and proposed systems over a twenty-year period are as follows:

a. Existing Plant

Cost of natural gas $ 4,188,821.00
Maintenance cost $ 2,767,649.00
Total operating cost (20 years) (A) $ 6,956,469.00

b. High Efficiency Boiler Plant — Recommended Alternative

Cost of natural gas $ 2,932,096.00
Debt payment $ 1,407,222.00
Boiler maintenance cost $ 691,912.00
Total operating cost (20 years) (B) $ 5,031,230.00
Estimated life-cycle cost savings (A - B) $ 1,925,239.00

It is recommended that we move forward with the first phase by getting shop drawings made for the
project.

JA/dk
Enclosure
cc: Gilbert Anderson, P.E., Commissioner
Philip Berdolt, Deputy Commissioner
Craig Rhodes, Director of Buildings Operations and Maintenance



Life-cycle Cost Analysis: Existing Boiler Plant versus High Efficiency Condensing Boilers

Yaphank Jail
Multi-year Economics for High Efficiency Boiler Plant

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
[All'S in millions 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 20-yr LCC  NPV(11$) | Annualized
3% 20 years
Existing - Power Plant
Boiler Fuel - Gas M 0.169 0.172 0.176 0.179 0.183 0.187 0.190 0.194 0.198 0.202 0.206 0.210 0.214 0.219 0.223 0.227 0.232 0.237 0.241 0.246 0.251 4.189 3.056 0.205
Boiler Maintenance Cost M 0.100 0.103 0.106 0.109 0.113 0.116 0.119 0.123 0.127 0.130 0.134 0.138 0.143 0.147 0.151 0.156 0.160 0.165 0.170 0.175 0.181 2.768 2.000 0.134
Total Operating Cost M 0.269 0.275 0.282 0.289 0.296 0.303 0.310 0.317 0.325 0.332 0.340 0.349 0.357 0.365 0.374 0.383 0.392 0.402 0.412 0.422 0.432 6.956 5.056 0.340
High Efficiency Boiler Plant
Boiler Fuel - Gas M 0.118 0.121 0.123 0.126 0.128 0.131 0.133 0.136 0.139 0.141 0.144 0.147 0.150 0.153 0.156 0.159 0.162 0.166 0.169 0.172 0.176 2.932 2139 0.144
Debt Payment Y 0.070 0.070 0.070  0.070  0.070 0.070  0.070  0.070 0.070 0.070 0.070 0070  0.070 0070  0.070  0.070 0.070 0.070 0.070 0.070 1.407 1.047 0.070
Boiler Maintenance Cost M 0.025 0.026 0.027 0.027 0.028 0.029 0.030 0.031 0.032 0.033 0.034 0.035 0.036 0.037 0.038 0.039 0.040 0.041 0.043 0.044 0.045 0.692 0.500 0.034
Boiler Plant Staff (1FTE) M 0.200 0.206 0.212 0.219 0.225 0.232 0.239 0.246 0.253 0.261 0.269 0.277 0.285 0.294 0.303 0.312 0.321 0.331 0.340 0.351 0.361 5.535 4.000 0.269
Total Energy Cost M 0.343 0.423 0.432 0.442 0.452 0.462 0.472 0.483 0.494 0.505 0.517 0.529 0.541 0.554 0.567 0.580 0.594 0.608 0.622 0.637 0.653 10.567 7.686 0.517
Operating Costs Savings
Boiler Fuel - Gas M 0.051 0.052 0.053 0.054 0.055 0.056 0.057 0.058 0.059 0.061 0.062 0.063 0.064 0.066 0.067 0.068 0.070 0.071 0.072 0.074 0.075 1.257 0.917 0.062
Boiler Maintenance Cost M 0.075 0.077 0.080 0.082 0.084 0.087 0.090 0.092 0.095 0.098 0.101 0.104 0.107 0.110 0.113 0.117 0.120 0.124 0.128 0.132 0.135 2.076 1.500 0.101
Total Operating Cost M 0.126 0.129 0.132 0.136 0.139 0.143 0.147 0.150 0.154 0.158 0.163 0.167 0.171 0.176 0.180 0.185 0.190 0.195 0.200 0.205 0.211 3.332 2417 0.162
Operating Cash Flow 0.126 0.129 0.132 0.136 0.139 0.143 0.147 0.150 0.154 0.158 0.163 0.167 0.171 0.176 0.180 0.185 0.190 0.195 0.200 0.205 0.211 3.332 2417 0.162
Financing Principal: ~ 1.000  million Term:  20.000  years Interest Rate: 3.5%
Debt Payment M 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 0.070 1.047 0.070
Interest Paid M 0.035 0.034 0.032 0.031 0.030 0.028 0.027 0.025 0.024 0.022 0.020 0.019 0.017 0.015 0.013 0.011 0.009 0.007 0.005 0.002 0.000
Principal Paid M 0.035 0.037 0.038 0.039 0.041 0.042 0.043 0.045 0.047 0.048 0.050 0.052 0.053 0.055 0.057 0.059 0.061 0.063 0.066 0.068 0.000
Balance M 1.000 0.965 0.928 0.890 0.851 0.810 0.768 0.725 0.680 0.633 0.585 0.535 0.484 0.430 0.375 0.318 0.258 0.197 0.134 0.068 0.000 0.000
Depreciation
Tax Life (15 years)
Depreciation M 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Cumulative Depreciation M 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Depreciation Balance M 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Income Tax Federal Tax Rate: 0%
Taxable Income M 0.129 0.132 0.136 0.139 0.143 0.147 0.150 0.154 0.158 0.163 0.167 0.171 0.176 0.180 0.185 0.190 0.195 0.200 0.205 0.211 1.829 0.153
Tax Payment M 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Summary
Total Operating Cash Flow M 0.129 0.132 0.136 0.139 0.143 0.147 0.150 0.154 0.158 0.163 0.167 0.171 0.176 0.180 0.185 0.190 0.195 0.200 0.205 0.211 1.829 0.153
Plus: Depreciation M 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
less: Debt Payment $M (0.070)  (0.070) = (0.070)  (0.070) ~ (0.070) = (0.070) = (0.070) (0.070) = (0.070) = (0.070) = (0.070) (0.070)  (0.070) = (0.070) = (0.070) ” (0.070) ” (0.070) " (0.070) " (0.070) " (0.070) (0.840) (0.070)
less: Tax Payment M 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total After Tax Cash Flow M 0.059 0.062 0.065 0.069 0.073 0.076 0.080 0.084 0.088 0.092 0.097 0.101 0.105 0.110 0.115 | 0.120 | 0.125 | 0.130 | 0.135 | 0.140 0.989 0.083
|Esca|ation
Salary Yolyr. 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3% 3% 3% 3% 3%
Thermal Savings %lyr. 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3% 3% 3% 3% 3%
Boiler fuel - Gas %lyr. 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2% 2% 2% 2% 2%
Cogen fuel - Oil Yolyr. 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3% 3% 3% 3% 3%
O&M costs %lyr. 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3% 3% 3% 3% 3%
Boiler Maintenance Cost Ylyr. 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3% 3% 3% 3% 3%
Boiler Plant Staff (salary escalation) Ylyr. 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2% 2% 2% 2% 2%
Awerage gas. rate %lyr. 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%




DARNELL TYSON, P.E.
ACTING COMMISSIONER

COUNTY OF SUFFOLK

STEVEN BELLONE

SUFFOLK COUNTY EXECUTIVE

TO: Michael I. Monaghan, P.E., Chief Engineer

Facilities Engineering

FROM: Javed Ashraf, P.E., C.E.M.
frincipal Mechanical Engincer

DATE: March 4, 2019

ERIC M. HOFMEISTER
DEPUTY COMMISSIONER

RE: CP1664.325 - Labor to Install AC Light Fixtures in Sanitation/Personnel/2™ Fl. Corridor {(C0010)

DC0049-19 — DPW Office Building, 335 Yaphank Avenue

Interior lighting in Building C0010 (DPW Office Building) is predominantly T8 fluorescent fixtures that was installed
in 2004/2005 under the Energy Performance Contract with NYPA. According to the survey that was conducted in
2016, there are almost 1,700 light fixtures in the building. As the building is occupied during the day, we plan to

upgrade lighting in this building in phases.

The following areas have been upgraded by replacing or retrofitting T8 fixtures with LED fixtures and lamps:

o n o oo

Under this phase we plan to replace lighting in the following areas with LED fixtures:

Room 208 {BD&C Office) —all T8 lamps were replaced with LED lamps.
Room 109 — all BC LED fixtures were replaced with AC LED fixtures
Room 110 - all DC LED fixtures were replaced with AC LED fixtures
Room 113/113A — all fixtures were replaced with AC LED fixtures
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COUNTY OF SUFFOLK

!

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DARNELL TYSON, P.E, ERIC M. HOFMEISTER
ACTING COMMISSIONER DEPUTY COMMISSIONER

The cost of the proposed LED fixtures is $9,794.82 which is available on County contract. The estimated PSEG rebate
for this project is $3,300. The estimated energy and cost savings is shown below.
Energy Usage

Tha fellowing zet of information evaluates your current energy usages and costs and compares that 1o the projecied
energy usage snd costs your facility will sze after the proposed lighting upgrade.

Annual Energy Usage

Current Usaga Projected Current Projected Financial Percent
{kWh} Usage {kWh) Reduction Cost Cost Savings Saved
28,087 19,259 21% 55,336 $3,658 51,677 315

1. gnergy cost = S0.I800/Wh; Annuo! energy cost esclation = 0.00%
2. Energy costs are averaged over 10 year analysis period
3. Projected Usage (kwh) includes sevings from controls if opplicahiz

Annuai Energy Usage Reduction

Current Usage (kWh) Projected Usage (kWh) Reduction {(kWh) Reduction
28,087 19,255 8,828 315
Energy Comparisen
Annual kWh Annual Energy Cost
30,000 28,087 6,000 5,336

| 3630

20,000 4,000
o
10,000 2,000
0 [+]
ECurrent O Projectad Bcurrent B Projected

1. Energy Cost = $0.1800/kVWh; Annuof energy cost
esealation = 0.00%

2, Energy costs are averaged over 28 year enolysis
period

JAba

cc: John Donovan, P.E., Chief Engineer, Sanitation
Craig Rhodes, Director of Buildings O&M
Jay Abbott, Special Projects Supervisor
Scott Sinckson, Special Projects Supervisor
Peggy Sutherland, Senior Energy Coordinator

H:ABDC\Projects\Energy ProjectsiBuilding Specilic Energy ProjectsiCE010 DPW Office Building jon\Lighting\Memo\DC00XX-19-M-Labor to Install LED Light Fixtures in Sanitation - Personnel Office - 2nd Flaor Corridor.docx
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GILBERT ANDERSON, P.E.

COMMISSIONER

TO:

FROM:

DATE:

COUNTY OF SUFFOLK

SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

PHILIP A. BERDOLT

DEPUTY COMMISSIONER

MEMORANDUM
Michael J. Monaghan, P.E., Chief Engineer
Facilities Engineering

Thomas Szumczyk
Assistant Mechanical Engineer

October 17,2012

CP 1664 — Energy Conservation — Various County Facilities
Truck Garage (C0342) New High Efficiency Roof Top Unit

This memo is to inform you that we are proceeding with the above referenced project.

Fleet Services is scheduled to move into the subject building as part of the consolidation effort to
maximize space. As a result we are providing a high efficiency gas fired roof top unit for this area of the
building. The unit will reduce the existing boiler load and will supply both heat and cooling throughout
the year. The unit is effectively eligible for LIPA rebates because of its high efficiency which we would
expect to see once the work is complete.

Attached for your signature is a requisition for Commercial Instrumentation Services and their proposal
totaling the amount of $42.253.00. Should you have any questions please contact me.

TS/ba
Attachment

cc: James J. Ingenito, R.A., County Architect
Craig Rhodes, Director of Buildings Operations
Javed Ashraf, P.E., C.E.M., Principal Mechanical Engineer
Lew Johnson, R.A., Assistant County Architect
Thomas Szumczyk, Assistant Mechanical Engineer

\\Dpwserver\home\BDC\Requisitions\2012 Pending-Approved Purchase Orders\DC0126-12(PO#1774)-Comm Inst. Svc.-LT\12-10-17-M. Truck Garage Roof Top -Monaghan.doc

335 YAPHANK AVENUE

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

u YAPHANK, N.Y. 11980 u

(631) 852-4225
FAX (631) 852-4246



COUNTY OF SUFFOLK

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

VINCENT FALKOWSKI, P.E. GILBERT ANDERSON, P.E, PHILIP A, BERDOLT
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Keith Larsen, R.A.
Martin V. McMorrow, P.E.
FROM: Javed Ashraf, P.E., CEM., Prj ;(ipal Mechanical Engineer A’P(
Gilbert Hegermiller, Intern f
DATE: August 7, 2013
RE: CP 1133 - Renovations to the Surrogate’s Court Building Located in the Riverhead

County Center, Riverhead, NY

Located at the northeastern corner of the Suffolk County Center Complex, the Surrogate’s Court is a two
floor 18,000 square foot building, constructed in 1955, that requires renovations including, but not limited
to, improvements to the air conditioning and lighting systems. The Surrogate’s Court building provides
essential services to the County, handling all issues regarding wills and estates of the deceased, property

- of the deceased who-had -no-will; guardianships and adoptions. In addition to housing the Courts the - -
building also contains office space and the judges’ chambers. As mentioned earlier, to keep this vital -
building’s systems and interior current, an upgrade of the air conditioning systems ‘and various other
improvements are required. With regards to heating and cooling, the building is currently served by a hot
water heating system in the winter and a chilled water system from the Power Plant in the summer.

Along with the changes in the air systems that will be made, the Surrogate’s Court will also be
undergoing extensive renovations to the interior of the building. The courtroom will have its ceiling
redone and the building will receive. new lighting throughout to further reduce energy consumption.
Additionally, a new enclosed area will be added to the entryway on the north side of the building to create
more space for people waiting to pass through security. The bathrooms will also be given a full
renovation and a new unisex bathroom will be added. Another important update is that the building will
have a fire sprinkler system and ADA doors instailed. Other updates will also be made to remove asbestos
that remains above several ceiling areas,

The renovations to the air conditioning systems are required because the old system is both inefficient and
oversized wasting energy and money. The Surrogate’s Court already has had one modern air system
installed which serves the courtroom; however, two zones of the building are still served by older
systems. In order to solve the problem of oversizing for the other two zones, a new cooling and heating
load analysis was done for the entire building.

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

(631) 852-4010
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Angust 7, 2013
Renovations to the Surrogate’s Court
Page 2

The analysis was based on dividing the building into the existing IIVAC zones; One zone included the
first floor combined with about 40% of the second floor, and the other zone included 60% of the second
floor (see attached highlighted layout).

Recommendations:

From the load analysis performed it was found that the first zone, which is much larger and takes the
brunt of the solar heat load, would require a forty ton AHU that operates at 20,000 CFM and the smaller
zone could be ducted in to either the new 40 ton unit or the courtroom unit. Emtec Consultants suggested
two units; however, we recommend that the judges® chambers (the smaller zone) are ducted into one of
these units to meet the peak load for heating and cooling that the environment places on the buildings.
The older unit that served the judges’ chambers shall be removed, as if is no longer needed. The main
factor behind these cooling loads is that the exterior of the building is mostly composed of glass, a large
portion of which faces south causing the building to be exposed to direct sunlight most of the year. This
large southerly facing glass exterior is entirely included in the first floor air zone which is what causes the
large discrepancy in load size.

The installation of a new air conditioning system will greatly increase the overall efficiency of the
building and will provide a solution to the current problem of oversizing. From the heating requirements
outlined by the load analysis, we have found that the building will require reheat coils. Emtec has
recommended that only the outer spaces should have reheat coils in the ducts; however, we advise that all
of the spaces, both perimeter and interior, receive reheat due to the fact that the inner spaces also have the
potential to become quite cold in the winter,

It is recommended that variable frequency drives be installed for the for the air conditioning unit that is to
be put in place. The installation of variable frequency drives will reduce the energy consumption of the
Surrogate Court. The savings in energy will eventually compensate for the initial cost of installing the
drives. The replacement of the old systems will also save the County money annually due to the increased
electrical efficiency of the AC systems.

The control systems for the units to be installed should be taken out of the scope of work because
consistent control systems with the currently installed system are desired. Although the control systems
will not be in the scope of work, Emtec should provide a layout of the control systems showing which are
necessary and where they are to be installed. Along with the replacement of the HVAC system the
ductwork will also be cleaned and replaced where necessary.

It is recommended that the improvements to the Surrogate’s Court building are made as they will improve
the building as a2 whole making it a more efficient and modern structure.

JA:GH:ba

Aftachment

cc: Michael J. Monaghan, P.E., Chief Engineer
James J. Ingenito, R.A., County Architect

HABDCiProjecta\finarisy s i eirboigites Court - Riverhead\Tlosizn Review\13-8-7-L-Susrogate Court Lrgravbomriadigi s .
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320 Center Drive, Riverhead, NY 11901

Capital Project # 1133

PART S5 - MECHANICAL SYSTEMS

A. Summary

The Surrogates Court is a section of the larger County Center building in Riverhead, New York.
Originally designed in 1955, the Surrogates Court section consists of two above grade floors with
approximately 17,000 square feet total floor area. The wall construction is curtain wall with vision and
spandrel panels on three of the four sides of the building. The southwest exterior wall is masonry
construction and the roof is a built up system. The existing mechanical system consists of a 25-ton
rooftop unit (RTU) serving the courtroom, a 7.5-ton RTU serving the judge's chambers and a large
constant volume chilled water modular air handling unit (AHU) located in the north wing penthouse
serving the remainder of Surrogates Court.

There are energy code implications related to the existing rooftop unit systems which is described in
detail in section C2. The bottom line being that if one or both of the rooftop units remain, controls would
be required to prevent simultaneous heating and cooling of the same air stream. Adding these controls is
an imperfect solution and would likely cause occupant discomfort in the judge's chambers. That is part of
the reason why it is recommended to change out the judge's chambers rooftop unit.

The three system options investigated for replacement are as follows. A detailed description is in
section D1.

¢ Base Option - Replace the existing AHU with a variable air volume (VAV) AHU and add
VAV boxes with reheat for zone temperature control. The 25-ton RTU serving the
courtroom will remain and the 7.5-ton RTU serving the judge's chamber will be replaced
with a VAV RTU with VAV boxes for zone temperature control. All new and existing
equipment will be controlled through direct digital controls (DDC) and connected to the
existing building management system.

e Option #1 - Remove the existing two RTU's and AHU. Replace them with an AHU
capable of serving the entire Surrogate's Court. Add VAV boxes with reheat for zone
temperature control. All new and existing equipment will be DDC controlled and
connected to the existing building management system.

e Option #2 - Remove the existing two RTU's and AHU. Replace them with a variable
refrigerant flow (VRF) system and a dedicated outdoor air (DOAS) system. The VRF
system will provide heating or cooling to zones through multiple indoor units serving
multiple zones connected with refrigerant piping and control wiring to an outdoor unit
mounted on the roof. Two outdoor systems would be provided, one serving each floor.
This option will also consist of a perimeter heating system with concealed fan coil units
and hot water coils to supplement the VRF heating. All new and existing equipment will
be DDC controlled and connected to the existing building management system.

Emtec Job No. 12-4655 . April 15, 2013(Revised May 03,2013)
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320 Center Drive, Riverhead, NY 11901

Capital Project# 1133

i All of the options include a temporary air conditioning component as well as Mechanical
installation cost estimates for the options. Detailed cost estimate breakouts can be found in Appendix D.

Estimated annual energy costs are as follows. Detailed energy cost breakouts can be found in
Appendix C. :

e Base Option - $25,114
e Option #1 - $23,657
e Option #2 - $24,695

QOur recommendation is to implement the base option. This option has the lowest initial cost due to the
reuse of the courtroom RTU. Further, the energy savings realized under option #1 does not make up for
its increased first cost although there are maintenance benefits with option #1. Detailed analysis can be
found in section D2.

Emtec Job No. 12-4655 April 15, 2013(Revised May 03, 2013)
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320 Center Drive, Riverhead, NY 11901
Capital Project # 1133

CONSULTING ENGINEERS

B. Base Design Criteria

1. Applicable Codes, Guidelines and Standards.

a. The mechanical systems will be designed in accordance with the following codes,
guidelines, and standards:

Building Code of New York State - 2010 (2006 IBC)

Mechanical Code of New York State — 2010 (2006 IMC)

Energy Conservation Construction Code of New York State - 2010 (2006 IEC)
National Fire Protection Association (NFPA) guidelines and standards

e oo o

Energy Standard for Buildings Except Low-rise Residential Buildings
(ANSI/ASHRAE/IESNA 90.1-2007)

g. Ventilation for Acceptable Indoor Air Quality — ASHRAE 62.1 2007

2. Outdoor Design Conditions

a. Summer:
1) Dry-Bulb Temperature: 88.4°F
2) Wet-Bulb Temperature: 73.4°F

a) Based on 0.4% dry-bulb and mean coincident wet-bulb temperature for Islip
long Island MacArthur Airport, NY as published by 2009 ASHRAE Fundamentals.

b. Winter:
1) Dry-Bulb Temperature: 10.6°F

a) Based on 99.6% dry-bulb conditions for Islip long Island MacArthur Airport,
NY as published by 2009 ASHRAE Fundamentals.

3. Indoor Design Conditions

a. Cooling:
1) 75°F
a) Based on Energy Conservation Construction Code minimum design temperature
for cooling.
b. Heating:
1) 72°F
a) Based on Energy Conservation Construction Code maximum design temperature
for heating.

4. Heating and Cooling I.oads
a. Electrical Heat Gain

1) Offices:
a) Lighting: 1.1 watts per sq ft
b) Equipment: 1.0 watts per sq ft

Emtec Job No. 12-4655 April 15, 2013(Revised May 03, 2013)
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2) Corridors & Storage:
a) Lighting: 0.5 watts per sq ft
b) Equipment: 0.25 watts per sq ft

3) Courtroom:
a) Lighting: 1.9 watts per sq ft
b) Equipment: 0.25 watts per sq ft

4) Judges Chambers:
a) Lighting: 1.3 watts per sq ft
b) Equipment: 0.5 watts per sq fi

b. Occupancy
1) The occupancy based on Ashrae 62.1 2007:
a) Offices: 5 people per 1000 square feet
b) Conference Rooms: 50 people per 1000 square feet
¢) Courtroom: 70 people per 1000 square feet
d) Judge's Chambers: 50 people per 1000 square feet

2) The occupancy heat rejection will be based on 2009 ASHRAE Handbook of
Fundamentals, Chapter 18, page 18.4, Table 1.

a) Offices, Conference Rooms, Courtrooms & Judge's Chambers
Sensible: 245 Btuh/person
Latent: 155 Btuh/person

c. Infiltration
1) The building shall be positively pressurized relative to exterior ambient conditions.

5. Ventilation Rates ‘
a. The minimum ventilation (outdoor air) rates to be in compliance with ASHRAE 62.1
2007, will be as follows:

1} Offices: 5 cfin/person + 0.06 cfin/sf.

2) Conference Rooms: 5 cfim/person + 0.06 cfim/sf.
3) Courtrooms: 5 cfm/person + 0.06 cfim/sf.

4) Judge's Chambers: 5 cfin/person + 0.06 cfm/sf.
5) Storage: 0.12 cfim/sf.

6) Corridor: 0.06 cfm/sf.

Emtec Job No. 12-4655 April 15, 2013(Revised May 03, 2013)
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a. Building Envelope

a. Building Envelope U factors and SHGCs based on existing architectural drawings and 2010
Energy Conservation Construction Code.

1} Roofs: U= (.064 Btw/FT?-°F

2) Curtain Wall: U = 0.049 Btu/FT2-°F

3} Mass Wall: U=0.272 Btu/ FT>-°F

4) Vision Glass: U = 0.50 Btw/FT*-°F; SHGC = 0.6

C. Existing Systems Descriptions
1. Existing Systems:
a.” Air Handler:

1) Type - Constant volume modular air handler with hot water pre-heat coil,
mixing section, filter section, chilled water coil, supply fan and hot water re-
heat coil. Hot water re-heat coils are in ductwork for individual zone control.
Return air is with return fan through ceiling plenum.

2) Location - North wing penthouse

3) Service - HVAC for Surrogate Court Building less the Courtroom and Judges
Chambers.

4) Age - Original to building
5) Capacity - 28,400 CFM

6) Controls - Pneumatic actuators on dampers and valves. Two way valve
controls flow to chilled water coil. Three way valve and circulator pump
controls flow to each pre-heat and re-heat coil.

7) Condition - Working
8) Planned Use - Demolish

b. Return Fan:

1) Make/Model/Type - Twin City Fan and Blower inline vaneaxial fan model
TCVS size 36B4 arrangement 9.

2} Age - approximately two years old
3) Capacity - 18,445 at 0.5" ESP
4) Electrical - 7.5 HP motor w/ VFD

5} Condition - Excellent, however it is in a poor duct configuration with
excessive system effect at the fan inlet.

6) Planned Use - See proposed options.

¢. Courtroom Rooftop Unit:

1) Make/Model/Type - Carrier model 50PG-M28-D-50-M cooling only package
rooftop unit. Two hot water re-heat coils are in ductwork each with
individual control. Return air is through ceiling plenum.

Emtec Job No. 12-4655 April 15, 2013(Revised May 03, 2013)
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COUNTY OF SUFFOLK

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

PHILIP A. BERDOLT GILBERT ANDERSON, P.E. DARNELL TYSON, P.E.
DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM

TO: Michael J. Monaghan, P.E., Chief Engineer
Facilities Engineering

FROM: Javed Ashraf, P.E., CEM., C.B.C.P.
Principal Mechanical Engineer

DATE: February 1, 2016

RE: 1664.322 — Energy Conservation at Various County Buildings
Installation of gas fired high efficiency hot water condensing boilers at the Old Infirmary
Building, Yaphank, NY (C0014)
DC XXXX-16 — All Service Maintenance

The Old Infirmary Building is heated by two 2.0 million Btuh cast iron sectional boilers. These boilers
were installed in 2005. Both boilers were designed to handle the peak design load of the building and are
way over-sized and inefficient under part load conditions. These boilers are 70% efficient and because of
the size have tremendous off-cycle losses.

One of the boilers recently cracked and is out of service. The repair cost to replace four cracked sections
of the boiler is estimated at $40,000.00.

DPW Facilities Engineering evaluated the existing heating system and has concluded that the replacing
the existing cracked boiler with two 1.0 million Btuh high efficiency gas fired condensing boilers with
efficiency of over 92% will improve operating efficiency and reduce energy and operating costs.

The cost/benefit analysis is shown in the table below.

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

335 YAPHANK AVENUE | YAPHANK, N.Y. 11980 | (631) 852-4010
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Existing Gas Consumption 53152 therms

Existing Boiler Efficiency 70%

Total thermal output 3,720,640,000 Btu/year
New Boiler Efficiency 92%
Estimated gas usage 40,442 therms
Estimated gas savings 12,710 therms
Estimated gas cost savings ) 10,309 peryear
Repair Cost for the existing boiler $ 40,000

Total first year cost savings ) 50,309
Estimated Project Cost S 195,867

National Grid Rebate S 16,000

Project Cost After Rebate S 179,867

Simple Payback 3.58 years

The proposed project cost of $195,867.00 is reasonable and fair and should be paid from CP1664.322.

JA:ba
cc: Phil Berdolt, Deputy Commissioner DPW
Craig Rhodes, Director of Buildings O&M
Bob Frevele, Assistant Director of Buildings O&M
Jay Abbott, Special Project Coordinator

\\dpwserver\home\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0014 County Home and Infirmary - Yaphank\Boilers - EPI-25\Memo\16-02-01-M-DC00XX-16-High Efficiency Hot Water
Boilers for Old Infirmary Building C0014.doc
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STEVE LEVY
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

GILBERT ANDERSON, P.E. JAMES PETERMAN, P.E.
COMMISSIONER CHIEF DEPUTY COMMISSIONER

August 15, 2011

Re: Installation of two AERCO Modulex MLX-909 boilers at Board of
Elections in Yaphank

Project shall replace existing 3,791,000 Btu/h Weil McLain boiler and
tankless heater (9 gpm at 100°F rise) with two (2) AERCO Modulex
909,000 Btu/h boilers and one (1) A.O. Smith BTH-80 gas-fired water
heater. Project shall use existing three (3) pumps and 8 in. supply and
return headers.

Contractor to supply and install two (2) AERCO Modulex 909 cast aluminum condensing
boilers with a 173 gpm hydraulic separator.

Contractor to supply and install one of the three following boiler connections to achieve
decoupling of the boilers from the building loop. Refer to AERCO manual GF-115-P-H:
either primary-secondary loop, hydraulic separators, or high-efficiency plate-to-frame
heat exchanger.

Contractor to install boiler with CSD-1 assembly from manufacturer and a secondary
low-water cut-off.

Contractor to supply and install 120 gallon, floor mounted, diaphragm expansion tank.
Contractor to supply and install two (2) primary circulator pumps specified by AERCO
supplier.

Contractor to use existing pumps for system operation. (option: supply and install new
hot water pumps; reheat 1 hp, 110 gpm, and 23 ft.; preheat 1/4 hp, 54 gpm, and 11 ft;
storage 10 hp, 300 gpm, and 70 ft.).

Contractor to connect existing 4” natural gas line to 1-1/2” boiler inlets and 2" water
heater inlet. Gas connection shall be on right side of the boilers. Contractor to supply
and install three (2) 7” w.c. gas regulators vented outside. The regulators shall be
installed within 2 feet of each boiler or water heater inlet. Contractor shall supply and
install gas meter set to equipment.

Hot water piping shall be on left side connections of boilers. Piping shall be installed for
water heater. New hot water piping shall be insulated.
SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
H:\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0011 Board of Elections\Boiler\Memo\BOE scope (revised)_07.28.11.doc
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Contractor to supply and install 8 CPVC common air intake with 6” connectors to each
boiler. Contractor to run 10” CPVC through existing louvre for common exhaust of all
equipment. Contractor to supply and install CPVC to common exhaust from 6” boiler
outlets and 2” water heater outlet. The exhaust shall be schedule 40 or thicker, single-
wall, and uninsulated CPVC. Piping from outdoors to boiler inlet or from equipment to
stack shall each be less than 100 equivalent feet of pipe. Air intake and exhaust shall be
from rear of Modulex boilers.

Contractor to supply and install condensate neutralizer sized for all equipment with 3/8”
pitch per foot of run to floor drain.

Contractor shall supply and install AERCO ES8 boiler control. Power wiring to be done
by County.

Contractor to supply shop drawings for mark-up before beginning any work. Contractor
to supply all welders’ certifications and welding methods before any welding on pipes.
Contractor to obtain a hot working permit from the County before beginning and welding
work. Contractor to supply as-built drawings upon completion of work. Contractor to
supply O&M manuals and training to building operations staff.

SH



COUNTY OF SUFFOLK

=i

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

VINCENT FALKOWSKI, P.E. GILBERT ANDERSON, P.E, PHILIP A. BERDOLT
CHIEF DEPUTY COMMISSIONER ' COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael J. Menaghan, P.E., LEED AP
Chief Engineer

FROM: Javed Ashraf, P.E., C.E.M. 2{,13‘
‘Principal Mechanical Engineer

DATE:  December 23, 2013

RE: CP 1664.320 - Energy Conservation at Various County Buildings
H. Lee Dennisen Building (C014(0)
Replace 450-ton Electric Chiller with Three 200-ton Gas Fired Yazaki Absorbers

The H. Lee Dennison Building is a 238,000 square ft. building whose air conditioning needs are satisfied
by a chilled water plant consisting of three York Centrifugal Electric Chillers. The 450-ton electric
chiller, the largest of the three chilled water producing equipment, is almost 25 years old, at the end of its
useful life and needs to be replaced before it fails entirely. The Department of Public Works considered
various options and concluded that replacing the electric chiller with three 200 ton gas-fired absorbers
will reduce our operating cost by approximately $106,000 a year based on current occupancy and use.
Installing the gas absorbers will help offset 400-kW in electrical demand thus reducing the size of the
emergency generator required for the building.

The design documents for the emergency generator replacement are currently being prepared by a
consultant. The proposed Capital cost savings by installing a 1000-kW generator instead of a 1600-kW
generator is approximately $400,000.

The proposed installation cost for the absorbers, including the capital cost reduction for the emergency
generator and utility rebate, is $841,522. The proposed project will have a life cycle cost savings (LCS) of
approximately $1,005,875 over 25-years.

Installed Cost$ $ 1,491,522 Simple Payback (years) 7.93

Cost Savings from Generator $ $ {400,000) Savings to investment ratio {SIR) 220
National Grid Rebate § $ (250,000 Life-cycle Cost Savings (LCS) § 1,005,875

Net Project Cost$ $ 841,522 Life Expectency {yrs) 25

Annual Energy Cost Savings $ 106,092 Discount rate 3%

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
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December 23, 2013

CP 1664.320 - Energy Conservation at Various County Buildings
H. Lee Dennison Chiller Replacement

Page 2

The cost for power wiring new chillers shall be paid from CP 1664.320. It is requested that the attached
purchase requisition for the amount of $51,000.00 be approved.,

JA:ba

Attachments

cc:  Craig Rhodes, Director of Buildings O&M
Jay Abbott, Special Projects Supervisor
Bob Frevele, Asst. Director of Buildings O&M
Judd Classie, Maintenance Mechanic IV

HABDCYProiects\Enerev Proiects\H. Eee Dennison Buildine\Yazaki Absorbersi13-12-23-M-#1664.320-HLD Chiiler Reolacement.doe



STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

DARNELL TYSON, P.E. GILBERT ANDERSON, P.E. THOMAS G. VAUGHN
DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM

TO: Michael Monaghan, P.E., LEED AP
Chief Engineer
FROM: Javed Ashraf, P.E., C.E.M.
Principal Mechanical Engineer
DATE: June 12, 2017
RE: CP 1664.320 - Energy Conservation @ Various County Facilities
Install High-efficiency Boiler at the C0050
DCXXXX-17

The existing hot water gas fired boilers is over 30 years old and in very poor condition with two of the
seven modules out of service. The cost to repair two modules is estimated to be approximately
$10,000.00. The units are past the life expectancy and should be replaced before the next heating season.

The contractor cost to replace existing boilers is approximately $126,171, which could increase if some of
the work needs to be performed during off hours.

The County has decided to replace standard efficiency (80%) boilers, which is in poor condition with a
high efficiency (95%) hot water gas fired boilers utilizing in-house labor from Buildings O&M. The total
cost to do this project in house is $89,444.00; please see the cost breakdown below:

Material & Contractor Labor for boilers: $69,444.00
In House Labor to Install: $20,000.00
Total: $89,444.00

It is requested the overtime for the in-house labor be approved as the County will save $36,727.00 in
project costs by utilizing in-house labor. The estimated annual energy and maintenance cost savings is

$10,306.
Cost $ 89,444 Simple Payback (years) 8.7
Annual Energy Savings (therms) 4,316 | Savings to investment ratio (SIR) 1.6
Net Energy Savings (mmbtu) 432 Life-cycle Cost Savings (LCS) $ 50,612.95
Maintenance Cost Savings $ 7,500.00 Equipment Life (Years) 20
Annual Energy Cost Savings $ $ 10,306 Discount Rate (%) 4%
JA:ba

cc: Gilbert Anderson, P.E., Commissioner
Craig Rhodes, Director, Buildings O&M
Robert Frevele, Asst. Director, Buildings O&M

Judd Classie, Building Maintenance Manager
H:\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0050 Data Processing Center - Hauppauge\Boilers EPI1-476\Memo\17-06-12-M-DCxxxx-17-C050_Boiler Replacement.doc
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- COUNTY OF SUFFOLK

STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

GILBERT ANDERSON, P.E.
COMMISSIONER
MEMORANDUM
TO: Michael J. Monaghan, LEED, P.E.
Chief Engineer, Facilities Engineering
FROM: Javed Ashraf, P.E., CEM. W
: Principal Mechanical Engineer
DATE: January 13,2012
RE: CP 1664 — Ehergy Conservation at Various County Facilities

Replace Condensing Boiler — Dept. of Labor (C0015), Hauppauge NY

Building 15 in North County CompleX is a 12,000 square foot facility used as office space for the
Department of Labor. It is proposed that a boiler replacement be done in-house by County term
contractors with a scope of work proposed below.

The building has a cast-iron sectional boiler. The boiler must fire intermittently with a cycling time of
2 minutes during peak heating season. Due to age and cycling the plant operates at low efficiency. A
hot water coil circulates keeping the boiler firing year-long. The scope of this project is to renovate the
-boiler plant and reduce operating cost of the buildings. Replacing the boiler with an AERCO
Benchmark 1000 condensing boiler will reduce fuel consumption. Replacing the water heater with a 40
gallon electric domestic water heater will further reduce costs because the boiler will be turned off
during the cooling season. A timer will also be installed to allow the water heater to turn off during the

night.

The design heating demand of the building is 507 MBH and the current boiler is sized at 1,595 MBH.
The BMK 1.0 has a net output of 870-960 MBH. The cast-iron sectional boiler will be abandoned in
place because the rope gasket contains asbestos, abatement of which will be done at a later date. All
valves, fittings, pipes, and flue connections will be disconnected from the existing boiler. The existing
hot water pump and fuel burner will be returned to Buildings O&M for parts. The boiler plant will be
provided with new equipment. Two inline centrifugal pumps putting out 50GPM at 45TDH will be
installed. A floor-mounted expansion tank and new valves will be installed. The existing stand-by
pump will remain dedicated to the chiller. All new piping shall be insulated.

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

H:ABDC\Projects\Energy Projects\C0015 Dept Labor\Boiler\20120113 M. Boiler Replacement DC0002-12 (JA).doc .
(631) 852-4220
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Michael J. Monaghan Page 2
CP 1664-Dept of Labor January 13, 2012

The energy cost savings in Table 1 is approximately $12,509 annually 70% of an estimated bill of
$17,870. The savings potential is high because not only do we save energy on the efficiency of a
condensing boiler, we also save money on the reduced price per Btu of natural gas. The total proposed
cost of the project is $138,000 in a proposal from Boilermatic.

The building life-cycle cost in Table 2 was analyzed. The boiler can last perhaps another seven years
but with higher O&M cost and at least one major overhaul, at which time it would have to be replaced.
The 20 year life-cycle cost with repair and replacement is $674,722. Replacing the boiler now will
reduce that cost to $393,386 with a simple payback of 6 years. The life-cycle emissions reduction
would be approximately 1,060,000 kg of CO2 or 1,190 tons. The project is cost efficient and green. It
should be carried out with the available funds in CP 1664.318.

JA/SH/rc
attachment
Cc: Gilbert Anderson, P.E., Commissioner
Craig Rhodes, Director, Buildings O&M
Robert Frevele, Assistant Director, Buildings O&M
Jay Abbott, Special Projects Supervisor
Peter Vadax, Maintenance Mechanic IV, Buildings O&M



Table 1 - Building 15 Boiler Cost Analysis ~ Switching from Cast-iron Sectional
to High-efficiency Condensing Saves $9,170 or 51% of Fuel Cost on Efficiency. Switching

from Oil to Gas Saves $3,339 or an additional 19% of Fuel Cost on Utility Price

Minimum outside air [cfm]

Design supply [cfm]

80 1,173 736 1,031 1 $ 2,931.37 § 1,840.31 $ 1,133.63
5 70 1,022 647 905 § 2,655.57 § 161659 $ 99582
57 948 552 7731 $ 2,369.93 § 137965 $ 849.87
29 567 0 0; $141734 % - $ -
14 361 0 0% 90203 § - $ -
0 161 0 0/ % 40152 § - $ -
0 159 0 0i$ 39857 $ - $ -
0 166 0 0/ % 41537 § - $ -
3 197 112 157 1 § 493.05 $ 28014 $ 17257
24 507 288 4031 $ 1,266.51 § 71961 $ 443.28
49 800 482 674 | $ 1,999.35 $ 120443 $ 74193
! 70 1,086 662 9271 $ 271586 $ 165554 $ 1,019.81
396 7,147 3,479 4,870 | $17,86647 §$ 8,696.28 $ 5356.91
Building 15 Weather Data Analysis
Max sensible heat gain [Btuh] 379 09/Jun/2008 14 Date occurred
Max heat loss [Btuh] 04/lan/2008 01 Date occurred




Table 2 — NIST BLCC 5.3-10: Comparative Analysis — Life-cycle Cost Analysis
Using Escalation Rates from BLCC5 Program and Estimated O&M Costs

Consistent with Federal Life Cycle Cost Methodology and Procedures, 10 CFR, Part 436, Subpart A

Base Case: Conventional Boiler

Alternative: Condensing Boiler

General Information

File Name: C:\Program Files (x86)\BL.CC5\projects\Building 15.xml
Date of Study: ‘ Wed Jan 11 15:39:36 EST 2012
Project Name: Building 15
Project Location: New York
Analysis Type: FEMP Analysis, Energy Project
Analyst: Sean Heaney
Commenf Conversion to Gas and condensing Boiler .
Base Date: April 1,2010
Service Date: April 1, 2010
Study Period: 20 years 0 months(April 1, 2010 through March 31, 2030)
Discount Rate: : 3%
Discounting Convention: End-of-Year

Comparison of Present-Value Costs
PV Life-Cycle Cost

Base Case Alternative Savings from Alternative

Initial Investment Costs:

Capital Requirements as of Base Date $0  $138,000 -$138,000
Future Costs:
Energy Consumption Costs $359,595 $91,551 $268,045
Energy Demand Charges $0 $0 $0
Energy Utility Rebates $0 $0 $0
Water Costs $0 $0 $0
Recurring énd Non-Recurring OM&R Costs  $227,953  $163,835 | $64,118
Capital Replacements $87,173 $0 $87,173
Residual Value at End of Study Period $0 $0 $0
Subtotal (for Future Cost Items) $674,722  $255,386 $419,336
Total PV Life-Cycle Cost $674,722  $393,386 $281,336

Net Savings from Alternative Compared with Base Case

PV of Non-Investment Savings $332,163
- Increased Total Investment $50,827

Net Savings _ $281,336



Savings-to-Investment Ratio (SIR)

SIR= 6.54

Adjusted Internal Rate of Return

AIRR = 13.14%

Payback Period

Estimated Years to Payback (from beginning of Service Period)

Simple Payback occurs in year 6

Discounted Payback occurs in year 6

Energy Savings Summary
Energy Savings Summary (in stated units)

Energy --—---Average Annual Consumption-—-  Life-Cycle
Type Base Case  Alternative Savings Savings
Distillate Fuel Oil (#1,#2) 7,147.0 Gal 0.0 Gal 7,147.0 Gal  142,920.4 Gal
Natural Gas 0.0 Therm 4,870.0 Therm -4,870.0 Therm -97,386.7 Therm

Energy Savings Summary (in MBtu)

Energy -~ Average  Annual Censumption—-  Life-Cycle
Type Base Case  Alternative Savings Savings
Distillate Fuel Oil (#1,#2) 1,084.7MBtu 0.0 MBtu 1,084.7 MBtu 21,690.6 MBtu
Natural Gas 0.0 MBtu 487.0 MBtu -487.0 MBtu -9,738.7 MBtu

Emissions Reduction Summary

Energy -—-Average Annual Emissions-—--  Life-Cycle
Type Base Case  Alternative  Reduction Reduction
Distillate Fuel Oil (#1, #2)
CO2 78,722.49 kg 0.00kg 78,722.49kg 1,574,234.29kg
- S02 563.12 kg 0.00 kg 563.12 kg 11,260.88 kg
NOx 70.96 kg 0.00kg 70.96 kg 1,419.05kg
Natural Gas
COo2 0.00 kg 25,725.06 kg -25,725.06 kg -514,430.83kg
S02 000kg  207.61kg -207.61 kg -4,151.62kg
‘ NOx 0.00 kg 3.60kg -3.60 kg -71.93 kg
Total:
co2 78,722.49 kg 25,725.06kg  52,997.43 kg 1,059,803.46 kg
SO2 563.12kg  207.61 kg 355.51 kg 7,109.26 kg

NOx 70.96 kg 3.60 kg 6737kg  1,347.12kg



STEVE LEVY
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

JAMES PETERMAN, P.E. GILBERT ANDERSON, P.E. LOUIS CALDERONE
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael J. Monaghan, P.E.
Chief Engineer
FROM: Sean Heaney
Engineering Intern ARRA
DATE: January 10, 2011
RE: Supply Labor and Materials to Remove and Replace Oil Boiler with Gas-Fired

Condensing Boiler and Gas-Fired Equipment at C0017

A. Existing conditions

A field survey was taken on December 30™ at the Department of Labor, Building 17 in Hauppauge, to
evaluate the condition of the boiler plant after one of the boilers failed. Building 17 consists of the
original Children’s Court building and subsequent additions to it. It is a single-floor 25,000 square foot
facility with a cellar. The first floor is used as office space and the cellar is used to keep storage. The
facility is connected to Buildings 15 and 803 but each is heated and cooled independently. A back up
boiler is now in operation to heat the office area in Building 17.

The boiler plant consists of two Power Flame burners running on #2 oil heating water in H.B Smith
boilers capable of transferring 2.3 MMBtu each. The hot water pumps, one in operation and one
serving as a back-up, circulate 195 gpm to 114 Nesbitt unit ventilators and two Trane air handlers. The
total heating capacity of the ventilators and the air handlers is approximately 1.5 MMBtu. The
estimated heat loss from the building envelope is 1.0 MMBtu.

The existing boiler is 26 years old and in average condition. There is no longer a back-up boiler
because one boiler has failed. The H.B. Smith boiler is oversized for this application and operates

inefficiently at part-load because of on/off cycling and heat dissipation.

B. Proposed Improvements

It is proposed that the failed boiler be replaced with an AERCO Benchmark 1.5 MMBtu condensing
boiler. The AERCO boiler is sized appropriately for the 1.5 MMBtu heating capacity of the ventilators

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
C:\Users\psutherland\AppData\Local\Microsoft\Windows\INetCache\ACCB879\draft Memo_Bioler Replacement 1.3.11.doc

(631) 852-4220
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and air handlers. A gas burner and gas-fired water heater, supplied by the County from C0016, can be
used to replace the oil burner on the existing boiler and supplement the indirect-fired water heater. If
the gas-fired water heater from C0016 is not serviceable, the contractor will supply at cost to the
County an A.O Smith 40 gallon 40 MBtu gas-fired water heater.

The AERCO boiler operates more efficiently at part-load and savings will be greater on days of mild
weather and it has the available capacity to deal with design days. The indirect-fired water heater
requires the boiler to be running intermittently. Installing a separate gas-fired water heater will allow
the burner to be off during the summer months. Finally, using gas in the existing boiler will convert all
the boiler room equipment to gas service which is less costly and cleaner burning.

C. Estimated Savings Calculations

An energy model was prepared to compare the operating cost of the existing plant to the proposed plant.
The model is shown in Tables 1 through 4 in the Appendix. The existing plant uses 2892 MMBtu
annually. The proposed plant will use 1890 MMBtu saving $21,679 in operating costs.

The total cost of the labor and materials is $108,000.

The simple payback of the project is 5 years. Assuming a twenty-five (25) year equipment life, and 3%
discount rate, life-cycle cost savings (LCS) is estimated to be $269,494.

The labor and materials will be covered in part by the Department of Buildings Design and
Construction, $78,000 from CP 1664, and in part by Buildings Maintenance and Operations,
$30,000 from CP 1737.

cc: Lou Calderone, Deputy Commissioner
Craig Rhodes, Director of Buildings Operations and Maintenence
Javed Ashraf, P.E., C.E.M., Principal Mechanical Engineer
Jay Abbot, Special Projects Supervisor
Harry Swanson, Senior Energy Coordinator



Appendix — Estimated Savings Calculation Model

Table 1 - Existing Boiler Plant

Annual Table

Hours
Reheat Total Fuel
Avg. Bin MCWB Tmix Air Total Supply Air | Required Boiler Usage
Temo. (F) | (F) OA Air % RA % (D) CFM Temp. (F) (Btuh) Efficiency (MMBtu)
57 52.2 20% 80% 73.00 16,226 82 157,538 70% 171.5
52 47.5 20% 80% 72.00 16,226 85 233,416 70% 266.8
47 42.7 20% 80% 71.00 16,226 89 309,294 70% 346.4
42 38.0 20% 80% 70.00 16,226 92 385,172 75% 416.0
37 33.2 20% 80% 69.00 16,226 95 461,050 75% 459.2
32 28.7 20% 80% 68.00 16,226 99 536,928 75% 426.0
27 23.8 20% 80% 67.00 16,226 102 612,806 75% 318.7
22 19.3 20% 80% 66.00 16,226 105 688,684 75% 240.6
17 14.8 20% 80% 65.00 16,226 109 764,562 80% 135.7
12 10.4 20% 80% 64.00 16,226 112 840,440 80% 70.4
7 5.9 20% 80% 63.00 16,226 115 916,318 80% 29.8
2 1.1 20% 80% 62.00 16,226 119 992,196 80% 9.9
-3 -2.9 20% 80% 61.00 16,226 122 1,068,074 80% 1.3
-8 -6.6 20% 80% 60.00 16,226 125 1,143,952 80% 0.0
Total 2892
Table 2 - Proposed During Occupied Hours
Annual Table
Hours
Reheat Condensing | Total Fuel
Avg. Bin MCwWB Tmix Air Total Supply Air | Required Boiler Usage
Temo. (F) | (F) OA Air % RA % (F) CFM Temp. (F) (Btuh) Efficiency (MMBtu)
57 52.2 20% 80% 73.00 16,226 82 157,538 93% 75.3
52 47.5 20% 80% 72.00 16,226 85 233,416 93% 1171
47 42.7 20% 80% 71.00 16,226 89 309,294 92% 153.8
42 38.0 20% 80% 70.00 16,226 92 385,172 90% 202.2
37 33.2 20% 80% 69.00 16,226 95 461,050 90% 223.2
32 28.7 20% 80% 68.00 16,226 99 536,928 90% 207.1
27 23.8 20% 80% 67.00 16,226 102 612,806 88% 158.4
22 19.3 20% 80% 66.00 16,226 105 688,684 88% 119.6
17 14.8 20% 80% 65.00 16,226 109 764,562 88% 72.0
12 10.4 20% 80% 64.00 16,226 112 840,440 88% 37.3
7 5.9 20% 80% 63.00 16,226 115 916,318 86% 16.2
2 1.1 20% 80% 62.00 16,226 119 992,196 86% 5.4
-3 -2.9 20% 80% 61.00 16,226 122 1,068,074 86% 0.7
-8 -6.6 20% 80% 60.00 16,226 125 1,143,952 86% 0.0

1388




Table 3 - Proposed During Unoccupied Hours

Annual Table
Hours
Reheat Condensing | Total Fuel
Avg. Bin MCWB Tmix Air Total Supply Air | Required Boiler Usage
Temo. (F) | (F) OA Air % RA % (F) CFM Temp. (F) (Btuh) Efficiency (MMBtu)
57 52.2 20% 80% 73.00 16,226 70 0 93% 0.0
52 47.5 20% 80% 72.00 16,226 74 29,052 93% 10.4
47 42.7 20% 80% 71.00 16,226 77 104,930 92% 37.3
42 38.0 20% 80% 70.00 16,226 80 180,808 90% 67.8
37 33.2 20% 80% 69.00 16,226 84 256,686 90% 88.8
32 28.7 20% 80% 68.00 16,226 87 332,564 90% 91.6
27 23.8 20% 80% 67.00 16,226 90 408,442 88% 75.4
22 19.3 20% 80% 66.00 16,226 94 484,320 88% 60.1
17 14.8 20% 80% 65.00 16,226 97 560,198 88% 37.7
12 10.4 20% 80% 64.00 16,226 100 636,076 88% 20.2
7 5.9 20% 80% 63.00 16,226 104 711,954 86% 9.0
2 1.1 20% 80% 62.00 16,226 107 787,832 86% 3.1
-3 -2.9 20% 80% 61.00 16,226 110 863,710 86% 0.4
-8 -6.6 20% 80% 60.00 16,226 114 939,588 86% 0.0
502
Table 4 - Proposed Savings Calculations
Installed Cost$ $108,000 Simple Payback (years) 5.0
Annual Cost Savings $  $21,679 Savings to investment ratio (SIR) 3.50
Annual Energy Savings (mmbtu) 1,002 Life Cycle Cost Savings (LCS)| $ 269,494
Annual Maintenance Cost Svgs $ 1,000 Life of Equipment (years) 25
Discount rate % 3%




SCDPW W. H. Rogers Building (CO-020)

Replace existing boiler with condensing gas fired boiler at Bldg. CO-57

Area Served - Bldg. CO-57 (proposed case) Proposed jUwall 0.1392 Btu/hr.sq.ft.F
Min % Outside Air 20%|Uglass dp 0.58 Btu/hr.sq.ft.F
Min % Outside Air in Winter 20%|Uglass sp 0.8 Btu/hr.sq.ft.F
Min Outside Air Flow 8335{Uroof 0.100 Btu/hr.sq.ft.F
Min Outside Air Flow in Winter 8335]Lighting 1.75 watt/sq. ft
Room Temperature (occupied) 72| Office Eqpt. 0.5 watt/sq. ft
Room Relative Humidity (RH %) 50%|Sen. Gain 250 Btu/hr/people
Room Temperature (unoccupied) 85|Lat. Gain 200 Btu/hr/people
Room Enthalpy (Hr) Btu/lb 25.6]# of people 83
Room Humidity Ratio (grains/Ib) 53.3]
Design Supply Air Temperature 55]Infiltration 0.10 cfm/sq. ft 354
Design Air Enthalpy (Hs) Btu/lb 23.4]Misc. Eqpt. 0.5 W/sq.ft.
Occupied Hours per week 168JWall Area 11,979 sq. ft
Unoccupied Hours per week 0]D.P Glass 2620 sq. ft
Total CFM 41,673]S.P. Glass 0 sq.ft
Distribution Efficiency 90%JRoof Area 16,534 sq. ft
Boiler Efficiency Floor Area 3,477 sq. ft
Return Air Temperature ” Average Room Conditions 72 50% RH
Relative Humidity RA 60%
Annual Table $ 1.90
Hours per therm
Total Fuel
Reheat Total Fuel Usage for
Avg. Bin Total obs Supply Air Required Boiler Usage heating Total Fuel
Temo. (F) [MCWB (F) hours OA Air % RA % Tmix Air (F) Total CFM Temp. (F) (Btuh) Efficiency (MMBtu) (therms) Cost $
52 47.5 800 20% 80% 72.00 3,477 74 7,510 67% 9.0 89.7 170
47 42.7 784 20% 80% 71.00 3,477 74 11,265 67% 13.2 131.8 250
42 38.0 810 20% 80% 70.00 3,477 76 22,531 70% 26.1 260.7 495
37 33.2 747 20% 80% 69.00 3,477 76 26,286 70% 28.1 280.5 533
32 28.7 595 20% 80% 68.00 3,477 78 37,552 70% 31.9 319.2 606
27 23.8 390 20% 80% 67.00 3,477 80 48,817 2% 26.4 264.4 502
22 19.3 262 20% 80% 66.00 3,477 82 60,083 2% 219 218.6 415
17 14.8 142 20% 80% 65.00 3,477 82 63,838 2% 12.6 125.9 239
12 10.4 67 20% 80% 64.00 3,477 82 67,593 2% 6.3 62.9 120
7 5.9 26 20% 80% 63.00 3,477 84 78,858 2% 2.8 28.5 54
2 1.1 8 20% 80% 62.00 3,477 84 82,614 2% 0.9 9.2 17
-3 -2.9 1 20% 80% 61.00 3,477 84 86,369 2% 0.1 1.2 2
-8 -6.6 0 20% 80% 60.00 3,477 84 90,124 72% 0.0 0.0 =
Total 179 1793 $ 3,406
Month # of days HDD Heating (therms) [DHW (thermsg|Total therms |Cost $
Jan 31 927 302 65 367 $ 697
Feb 28 1032 336 58 395 $ 750
Mar 31 837 273 65 337 $ 641
Apr 30 559 182 63 245 $ 465
May 31 211 69 65 133 $ 254
Jun 30 4 13 63 76 $ 144
Jul 31 2 1 65 65 $ 124
Aug 31 13 4 65 69 $ 131
Sep 30 66 21 63 84 $ 160
Oct 31 189 62 65 126 $ 240
Nov 30 679 221 63 284 $ 539
Dec 31 948 309 65 373 $ 710
Total 365 5,504 1,793 762 2554 |$ 4,853
Total for space heating 1793 therms
Total for domestic hot water 762 therms
Total Usage 2554 therms 255 mmbtu
Installed Cost $ $ 10,287 Simple payback (yrs) 3.36
Annual Cost Savings $ $ 3,059 Savings to investment ratio 4.42
Annual Energy Savings (MMBtu) 19 Life cycle Cost Savings (LCS) $ 35,221
Equipment Life (years) 20 Discount rate (%) 3%
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STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

VINCENT FALKOWSKI, P.E. GILBERT ANDERSON, P.E. PHILIP A. BERDOLT
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E., LEED AP
Chief Engineer
FROM: Javed Ashraf, P.E., C.EM.

Principal Mechanical Engineer

DATE: November &, 2013

RE: CP 1664.320 - Energy Conservation @ Various County Facilities
Install High-efficiency Condensing Boiler at the Third Precinct (C068)
DC0186-13

The existing hot water cast iron sectional boiler is approximately 20 years old and has cracked causing the
water to leak. Repairing the existing boiler will be expensive as we will need a temporary boiler while
the existing one is disassembled for repair work.

The preliminary estimate for repairing the existing boiler is $50,000, which could increase depending on
the extent of the internal damage and repair work required. The cost of replacing the existing boiler in
kind using an outside contractor is estimated to be $150,000.

The County has decided to replace this standard efficiency (80%) boiler, which is in poor condition, with
a high efficiency (95.1%) condensing hot water modular boilers utilizing in-house labor from Buildings
O&M. The total cost to do this project in house is $96,875.00; please see the cost breakdown below:

Material and Contractor Labor:  $71,875.00

Electrical Connection: $10,000.00
In House Labor to Install: $15,000.00
Total: $96,875.00

It is requested the overtime for the in-house labor be approved as the County will save $53,125.00 in
project costs by utilizing in-house labor.

JA:ba
cc: Gilbert Anderson, P.E., Commissioner
Vincent Falkowski, P.E., Chief Deputy Commissioner
Craig Rhodes, Director, Buildings O&M
Robert Frevele, Asst. Director, Buildings O&M
Judd Classie, Building Maintenance Manager

Ed. Farrell, Jr, Maintenance Mechanic V
\\dpwserver\home\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0068 Third Precinct\Third Precinct\Boiler\13-11-8-M-DC0186-13-Third Prec. Boiler Replacement.doc
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STEVEN BELLONE
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

VINCENT FALKOWSKI, P.E. GILBERT ANDERSON, P.E. PHILIP A. BERDOLT
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael J. Monaghan, P.E.
FROM: Javed Ashraf, P.E.
DATE: December 16, 2013
RE: CP #1664.320 — Chiller Optimization at Riverhead Power Plant

DC0206-13 — Independent Temperature Control

The site validation study of the chilled water plant at the above facility has determined that the energy
performance can be improved upon by upgrading the chiller plant through the implementation of
Optimum Energy’s Optimum LOOP all-variable-speed chiller plant control technology.

Annual energy and water reduction are expected as follows:
e Electric - 924,824 kwh/year
e  Water - 264,848 gal/year

Under full implementation of the system it is expected to generate a combined savings of $164,228.00.
Additionally, LIPA rebate incentives are estimated at $168,839.00.

This project will allow the County to continue in its efforts to reduce its carbon footprint while also
offering the opportunity to lower monthly utility costs.

Total cost of this beneficial project is as follows:

e Independent Temperature Control $270,000.00
e Optimum Energy $218,350.00
e All Systems Maintenance $62,550.00
e Total Project Cost $550,900.00

I wish to propose funding as follows:
e CP 1664.320 - $550,900.00

It is requested that the proposed project be approved.

JA:ba
cc: Gilbert Anderson, P.E., Commissioner
Philip A. Berdolt, Deputy Commissioner
Craig Rhodes, Director of Buildings O&M
Steve Felice, Maintenance Mechanic V, Bldgs. O&M

\\dpwserver\HOME\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0126 County Center Power Plant - Riverhead\Riverhead Power Plant\Chiller Optimization\13-12-13-M-
1664.320-DC0206-13-Chiller Optimization @ Riverhead P. Plant-ITC.doc-ITC
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Jeff Finkel, Maintenance Mechanic V, Bldgs. O&M



STEVE LEVY
SUFFOLK COUNTY EXECUTIVE

DEPARTMENT OF PUBLIC WORKS

THOMAS LAGUARDIA, P.E. GILBERT ANDERSON, P.E. LOUIS CALDERONE
CHIEF DEPUTY COMMISSIONER COMMISSIONER DEPUTY COMMISSIONER
MEMORANDUM
TO: Michael Monaghan, P.E.
Chief Engineer
FROM: Javed Ashraf, P.E., C.EM.
Associate Mechanical Engineer
DATE: March 16, 2010
RE: Install Variable Frequency Drivers (VFD) on Air Handlers 1 thru 7

Dennison Building (CO-140)

Existing Conditions
The Building is served by seven air-handlers (AHU 1 thru 7) that provide conditioned air to

meet the space heating and cooling requirements. The air-handlers 1 thru 6 each have a 60-hp
supply fan motor and a 20-hp return fan motor; air-handler no. 7 has a 40-hp supply fan motor
and a 15-hp return fan motor. The basement thru 3™ floor of the building is served by air-
handlers 1 thru 3 and 4" through 12" floors are served by air-handlers 4 thru 6. The media room
and the Plaza are served by air-handler 7.

According to the Building Operations and Maintenance Staff, one set of fan motors for air-
handlers 1 thru 3, and 4 thru 6 are usually not used. The rest of the air-handlers operate 24-
hours a day, seven days a week, all year round.

The estimated annual electrical energy consumed by the operation of the air-handlers is
2,222 ,884-kWh with an estimated annual operating cost of $346,770.00.

Proposed Improvements

To improve the operating efficiency and reliability of the air-handlers and reduce operating
cost, DPW evaluated the feasibility of installing variable frequency drives on the air-handler
fan motors and also shutting down the air-handlers when the building is unoccupied. Installing
variable frequency drives (VFD) will allow the building operator to reduce or increase fan
speed to follow building load. The VFD in conjunction with upgraded Building Management
System (BMS) will allow the operator to shut down the units for 10 hours a day from Monday
thru Saturday and 24-hours a day on Sundays and holidays.

This will result in an estimated annual electrical energy and cost savings of 1,323,461-kWh
and $206,460.00 respectively. The proposed installation cost for fourteen (14) VFD and BMS
programming is $164,800.00.

SUFFOLK COUNTY IS AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER
H:\BDC\Projects\Energy Projects\Building Specific Energy Projects\C0140 H Lee Dennison Building - Hauppauge\HVAC\VF Air Handler Memo EPI-96\M. 10-03-16 Install VE™  ALITT 1 thwe 7 Novninns Dide don
(631) 852-4220
335 YAPHANK AVENUE u YAPHANK, N.Y. 11980 u FAX (631) 852-4246
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Estimated Savings Calculations

The analysis shows that shutting down the air-handlers when the building is unoccupied and
installing the variable frequency drives will result in savings of 1,323,461-kWh per year. The
simple payback for this project is estimated to be 0.8 years without LIPA incentive.

A fifteen year life-cycle cost analysis (LCS) shows utility cost savings of $1,596,345.

Proposed Installation Cost $ 164,800 Simple Payback (years) 0.8

Annual Energy Savings 1,323,461 Savings to Investment Ratio (SIR) 10.7
Annual Cost Savings $ 206,460 Life cycle Cost Savings (LCS) $ 1,596,345

CO, Reduction (tons/year) 686 Life of equipment (years) 10

Discount rate % 3%

For Scope of Work please see the attached proposal from ITC and All Service Electric.

JA/rc
attachment
cc: Louis Calderone, Deputy Commissioner / email

Lew Johnson, R.A., Assistant County Architect / email
Jay Abbott, Special Projects Supervisor / email
Craig Rhodes, Assistant Director of Buildings O & M / email



Appendix A — Savings Calculations

ECM: Install Variable Frequency Drive on Fan Motors

H. Lee Dennison Building
Base Case: (All air-handlers run 24 hours a day)

1 2 3 4 5 6 | 7 | 8 9 10 11 12
Run Hours
Existing Period 1 Period 2 Period 3
Unit HP LF | BHP | kW | Efficiency [ Period 1 Period 2 | Period 3 (kWh) (kWh) (kWh) Total (kWh)
AHU - 1 (Supply Fan) | 60 |85.0%] 51 38.05 94.5% 2,555 1,260 4,945 102,865 50,728 199,087 352,680
AHU - 1 (Return Fan) | 20 |85.0%] 17 | 12.68 93.0% 2,555 1,260 4,945 34,841 17,182 67,433 119,456
AHU - 2 (Supply Fan) | 60 ]85.0%] 51 38.05 94.5% 2,555 1,260 4,945 102,865 50,728 199,087 352,680
AHU - 2 (Return Fan) | 20 |85.0%] 17 | 12.68 93.0% 2,555 1,260 4,945 34,841 17,182 67,433 119,456
AHU - 3 (Supply Fan) | 60 |85.0%] 51 38.05 94.5% 0 0 0 0 0 0 0
AHU - 3 (Return Fan) | 20 [85.0%] 17 | 12.68 93.0% 0 0 0 0 0 0 0
AHU - 4 (Supply Fan) | 60 |85.0%] 51 38.05 93.6% 2,555 1,260 4,945 103,854 51,216 201,002 356,072
AHU -4 (Return Fan) | 20 [85.0%] 17 [ 12.68 93.0% 2,555 1,260 4,945 34,841 17,182 67,433 119,456
AHU - 5 (Supply Fan) | 60 |85.0%] 51 38.05 93.6% 0 0 0 0 0 0 0
AHU - 5 (Return Fan) | 20 |85.0%] 17 | 12.68 93.0% 0 0 0 0 0 0 0
AHU - 6 (Supply Fan) | 60 ]85.0%] 51 38.05 93.6% 2,555 1,260 4,945 103,854 51,216 201,002 356,072
AHU -6 (Return Fan) | 20 |85.0%] 17 | 12.68 93.0% 2,555 1,260 4,945 34,841 17,182 67,433 119,456
AHU - 7 (Supply Fan) | 40 |85.0%] 34 | 25.36 93.6% 2,555 1,260 4,945 69,236 34,144 134,001 237,381
AHU -7 (Return Fan) | 15 |85.0%] 12.75] 9.51 92.4% 2,555 1,260 4,945 26,301 12,970 50,903 90,174
TOTAL 648,341 319,730 1,254,813 2,222,884
H. Lee Dennison Building
Proposed Case (Install VFD and operate all air-handlers for 14 hours a day, six days a week)
1 2 3 4 5 6 | 7 | 8 9 10 11 12
Run Hours
Existing Period 1 Period 2 Period 3
Unit HP LF | BHP | kW | Efficiency [ Period 1 Period 2 | Period 3 (kWh) (kWh) (kWh) Total (kWh)
AHU - 1 (Supply Fan) | 60 |70.0%] 42 | 31.33 94.5% 254 1,050 3,000 8,422 34,813 99,467 142,702
AHU - 1 (Return Fan) | 20 ]70.0%] 14 | 10.44 93.0% 254 1,050 3,000 2,852 11,792 33,690 48,334
AHU - 2 (Supply Fan) | 60 |70.0%] 42 | 31.33 94.5% 254 1,050 3,000 8,422 34,813 99,467 142,702
AHU - 2 (Return Fan) | 20 ]70.0%] 14 | 10.44 93.0% 254 1,050 3,000 2,852 11,792 33,690 48,334
AHU - 3 (Supply Fan) | 60 ]70.0%] 42 [ 31.33 94.5% 0 0 0 0 0 0 0
AHU - 3 (Return Fan) | 20 ]70.0%] 14 | 10.44 93.0% 0 0 0 0 0 0 0
AHU -4 (SupplyFan) | 60 ]|70.0%] 42 | 31.33 93.6% 254 1,050 3,000 8,502 35,148 100,423 144,074
AHU -4 (ReturnFan) | 20 ]70.0%] 14 | 10.44 93.0% 254 1,050 3,000 2,852 11,792 33,690 48,334
AHU - 5 (Supply Fan) | 60 |70.0%| 42 | 31.33 93.6% 0 0 0 0 0 0 0
AHU -5 (Return Fan) | 20 ]70.0%] 14 | 10.44 93.0% 0 0 0 0 0 0 0
AHU - 6 (Supply Fan) | 60 ]70.0%] 42 | 31.33 93.6% 254 1,050 3,000 8,502 35,148 100,423 144,074
AHU - 6 (Return Fan) | 20 ]70.0%] 14 | 10.44 93.0% 254 1,050 3,000 2,852 11,792 33,690 48,334
AHU - 7 (Supply Fan) | 40 ]70.0%] 28 [ 20.89 93.6% 254 1,050 3,000 5,668 23,432 66,949 96,049
AHU -7 (Return Fan) | 15 |70.0%| 10.5 | 7.83 92.4% 254 1,050 3,000 2,153 8,901 25432 36,486
TOTAL 5,250 15,000 22,029 91,064 260,184 899,423
Notes:
1. AHU-3 and AHU-5 are never used. Proposed Installation Cost $ 180,000 Simple Payback (years) 0.9
2. AHUs 1, 2 & 3 serve the basement, 1st, 2nd and 3rd floors. Annual Energy Savings 1,323,461 Savings to Investment Ratio (SIR) 9.8
3. AHUs 4, 5 and 6 serve 4th thru 12th floors. Annual Cost Savings $ 206,460 Life cycle Cost Savings (LCS) $ 1,581,145
4. AHU-7 serve the Plaza and Media Room. CO, Reduction (tons/year) 686 Life of equipment (years) 10
5. There are 7 VAV boxes located on 1st floor. Discount rate % 3%
6. VAV 1 thru 4 are served by AHU 1, 2 and 3.
7.VAV 5, 6, and 7 are served by AHU-7.
8. VAV 5, 6 and 7 are in fixed position and don't modulate.
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INTRODUCTION

Advances in Microelectronics and control technology have become one of the most efficient
and reliable means to optimize buildings and reduce the “Carbon Footprint”. Through
Variable Frequency Drives (VFD|, a Building Management Systems can adjust a motor’s
speed to match actual building loads reducing electrical energy consumption, decrease
maintenance costs while prolonging equipment life and improve process precision.

A VFD eliminates the need for expensive upgrades and when used with complete control
strategies, provide the sclution to address today's energy challenpes and future demands
for environmental efficient facilities. & motor without a VFD operates at constant speed,
without regard to building continuous load changes or unnecezszary wear placed on equip-
ment. 4 VFD, by gradually ramping the speed of a motor at startup, reduces stress on
components and minimizes electrical surges that can reach up to 10 times the full current
load of & motor.

Additionally, a VFD in conjunction with the Building Management System improve occu-
pant comfort by reducing fan noize, duct rumble and air velocity while maintaining re-
gquired operating parameters to meet required Indoor Afr Quality standards.

Web
Browser

Wb
Browssr

LON
Cemmunication Bus

Lonidark i ot iy 1
Controllers 7 oo LB
LoNMARK FHE L BT, g

117-1% 1 4th Rood « College Point MY 11356 + Phone; 7189398801 « Foc FIBS39.8147 « wwwiitcservices.com

%
=
4




serving the New York Metropolitan Area since 197%

independent _.

HYAC Confrols + Wireless Solutions = Security * Sub-Metering *= Mechanical Systems

Johnson / {
Il:i:mtl'l:llfJﬁ

¥ temperature control services, INC.  Swmee swaus

SCOPE OF THIS PROJECT

1. Install Variakle Fregquency Drives for Supply and Return Fans for the following
gystem:

. AHU-1
» AHU-2
. AHU-3
. AHU-4
+ AHU-5
« AHU-6
« AHU-7

2. Extend Building Management System Communication Bus to each VFD.
3. Rewire all mechanical safety devices.
4. Rewire life safety interlocks.

5. Program Building Management System with strategies to maximize building effi-
ciency and comfort.

6. Customize Building Management System interface.
. Commission, validate and provide necessary training.

8. Provide user friendly Web based remote access to the system, in order to monitor
and adjust operating parameters to achieve desired results.

RTU-1 [UNT20Z)

117-19 1 4th Rood + College Point NY 11356 = Phone: 7189398801 « Fooo FIB93R.8147 = wwwlitcservices.com



ESTIMATED COST OF VFD UPGRADE

1. VARIABLE SPEED DRIVES $62,000.00
2. VFD INSTALLATION & WIRING $0.00 (FBO)
3. COMMUNICATION & SAFETY WIRING $25,000.00
4. ENGINEERING AND COORDINATION $15,000.00
4, PROGRAMMING & COMMISSIONING $18,000.00

ESTIMATED COST $120,000.00
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IMPLEMENTATION DETAILS

VFD INSTALLATION

Extend all Fire Alarm and Mechanical interlock wiring from existing
Motor Control Center to location where VFD is to be installed. Base-
ment Fan VFDs will be installed where existing local disconnect is in-
stalled. Ee-enforce structural support as needed. Roof fan VFDs will
replace existing starter.

Fun N2 communication bus in daisy fashion from one of the existing
control panels back to same panel.

At Motor Contrel Center, bypass existing contactor by splicing exist-
ing feed with load wires. New VFDs are provided with local discon-
nect.

Install and connect one system at a time. Two fan systems in the
basement and two fans on the tower MER shall remain running dur-
ing occupied periods. AHU-V VFD installation shall be coordinated
with Building Operating Engineer to avoid conflict with meetings held
in the auditorium.

VFD STARTUP AND COMMISSIONING

Drives for each system shall be programmed and verified prior to
starting the next system installation.

Drives shall be set to run at 70% of speed or 42HZ.

Two(2) hr training session will be provided after commissioning of
first system. After training session, Building Operating Engineers
shall be capable of manually start/ stop, change speed and run fan in
bypass.

117-19 14th Road * Colage Point NY 11356 + Phone:! 7189398801 + Foc FIB939.B147 » wwwwitciervices.com
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IMPLEMENTATION DETAILS

SEQUENCE OF OPERATION

The air handling umits will operate in Oceupied, Unoccupied, Might Heating and Cooling modes. All suggested
set points and settings are adjustable from the Biuldmg Management System Operator Interface or remotely
using the latest version of Intemet Explorer.

The air handling wts will be schednled for antomatic operation on a tme of day basis for Occupied and Un-
occupied modes. Any time a fan is started’ stopped or speed is changed, VFD will gradually ramp up/down to
desired speed.

OCCUPIED

When in oceupied mode, each of the fan systems can operate in three modes that are Operator selectable.
When in “AUTC” mode, the fan speed will be modulated automatically between Speed Low Limit setpoint
(default= 40%) and maxinmm spead to mamtain desired space temperature sefpoint. Dhring the summer, the
control variable will be the caleulated average of the high temperatures from each floor served by the unit Dur-
mg the winter, the control variable will be the caleulated average of the low temperatures from each fleor
served by the umit. Swmer’ Winter switchover will take place automatically based on Outside Air Tempera-
ture and “AHU SUM/WIN SWITCHOVER SETPOINT" (default= 60 Deg F).

When in “AUTO CLG™ mode, the fan speed will be modulated automatically between Speed Low Linut set-
point (defanl= 40%:) and maximum speed to maintain desired space temperature setpoint. The confrol variable
will be the caleunlated average of the lugh temperatures from each floor served by the wmt.

When m “AUTO HIG™ mode, the fan speed will be modulated automatically between Speed Low Linut set-
point {defauli= 40%:) and maxinmm: speed to maintain desired space temperature setpoint. The control variable
will be the calenlated average of the low temperatures from each floor served by the wnit.

When in “MANUATL SPD” mode, the fan will maintan the operator selectable speed (defanlt= 70%:).

UNOCCUPIELY NOEMAL OFF
The fans are off.

NIGHT HEATING
The fans will antomatically cvele on/off to maintam a muinimnm wmeccupied heatmg setpoint (default=64 Deg
F). A deadband of 4 Deg F (adjustable) will be established to minimize excessive start’ stop of units.

NIGHT COOLING
The fans will automatcally cycle on/off to mamtam a maximum unoccupied cooling setpomt (defauli=85 Deg
F). A deadband of 4 Deg F (adjustable) will be established to minimize excessive start’ stop of units.

117-19 14th Boad * College Point NY 113546 « Fhone: 7189398801 + Fooc FIB939.8147 « wwwitciervices.com
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VED Series Quick Reference Guide
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FEAF

Open Dive Lo
Bypass Oriva

DK-g100 Typa 1

IMPORTANT: This guide iz irtendad ta provide a quick rafarance
ta tha VD Series dnve's Apploation Sofiwars Testures for star.
up, prl:-%nrnmlng and sarvica. It doas nat raplace the need ta
thoroughly reed and undersiand the Lisar Manual.

Shipped from the factory the VSO0 Serise drive has six
Ready Applicationa, with the drive default st to Remots

Applioation.
Applications:

* Remote Input used for Remote Frequenoy Comtact
withaut Pl
Duct Static vasd to contral fars with prassurs
tranaducer and provides W4PA units to keypad
Building Static used to control fans with pressurs
tranaducer and provides W4PA units to keypad
Pressurs P3l used to contrzl pumps or fars with
pressurs transduser and provids PEIkPa units to
keypad
Temperature “F, °C used to contral pumps or fane with
pressurs transducer and provide *FEC unite to keypad
Genaric Pl used to sontrol pumps or fans with a
pressurs transduser

Inspection
General

Upcn receipt of the unit, verfy that the catalog num bar
and unit options stated on the shipping containesr matoh
those stated on the orderpurchass form.

- .
e B 435

el -

" NEMA Tipo 12 *
MEMA Trpo 2R

Inaps ot the equipment upon delivery. Report any aarton
damage to the carniar priorto socspting the delvery. Have
this information noted on the freight bill. Johnson Controls
is not responsible for damage incurred in shipping.

Linpacking

Rermove all packing material from the unit Be sure to
rernove all packing material from lug leoation. &leo, maks
sure no packing matesrial i left bahind that would blook the
airflow tothe fan,

Check the unit for ary signe of shipping damage. If
damage to the produst is found after unpacking, report it
tothe freight company. Retain the packing matsrials for
the carrisr to review.

‘erify thatthe units oatalog number and options matoh
thoss statsd on the orderpurchass form.
Storage
It is recommended thatthe unit be stored in e original
shipping bosforats until it o to be installad.
The unit should be stored in & location whers:

* The ambisnt tem perature is betwesn -58°F and 158°F
-B0°C and T0°C)
The relatve humidity is betsesn 0% and 85%,
nerrcondensing
The srvirenment ia dry, dlean, sand nerrcormrosive

The unit will niot be subjectsd to high shookor
vibration conditiona

LIT-12mes3
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Power Wiring — Open Chassis Drives and

Enclosed Drives
mi89

e

[ B R - | a2

k11

Riciw I

L ILasd|
Saparm s Carchit Sapw o Conda

Foww
Hcard

=V M-T
AV 51351
TV M -Tihg

Ripiw

Imhagraed Pras
Choppsr Croa Mot
Included on SV uis

Coniral
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Figura 1: Power and Mator Wiring Diagram for Lange hp Dirives
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F-—=t={—={—-—t—-=t14-——F--
H Coniral
| Grard
P
| B
n
| B P Ll
| B
| L L I.'I_t we R-U W
g E B . e e
Towee TTT
Re
2
e
o
[ - |
L1 L]
ot i
L Loaedi
Saparms Carceit Saperus Cordue

Figura 2 Pawer and Mator Widng Dagram for Smsll hp Drees

Control Wiring
General information

The aontral unit of the VSD Seriss drive consists of the
caontrol board and varicus option boards thatplug into the
five alot connaotars { Ato Bl of the cortral board.

Galvanic isolation of the comtraol terminals is provided as
follow:

# Control oonnections are molated from power, and the
GMD terminals are permansnthy oonnesctsd to ground.

* [Digital inputs are gabanically isolated from the [0
grourd.

* Relay outputs are double-isolsted from saoh other at
20 AC,

Opton Soard General information

The VS0 Series drives oan sccommodate s wide sslection
of expanderand adaprer boards to oustormize the drive far
your applioation nesds.

The drive’'s contral unit is designed to socept & total of five
aption boarde, Option boards are available for normal
analog and digital inputs and outputs, for com munication
and for additional application-specifio hardwa re.

The VS0 Series factory installed standard option board
oonfiguration inoludes an &9 140 board and an &2 relay
output board, which are iretalled in slots & and B For
inforrmation on addiional option boards, ses the WED
Series drives option board manuals

Nate: I yaur VSO Series drive has bsen shippsd with a
faotory installed IntelliPas bypass, the BE option board ia
inatalled in slot C.

g bt
\: 2 ]
=
P
-
w (R
: 3™
5;\" Tiq,\ _H ]
1 %
_\. _‘-;:: sh
Elat A = V0 Board
| | Slot B = RO Booard &
1 - St § = BE iwith IntalliPass onlvl
2 Sl Dm
- Elot E = Comm1
Figura 3: Option Board Slots
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Main Contrel BEoard Wiring Default in Slot & and B

Analog Input -

Comi

ALz [

Digital Input  +240C|
24% DC AE

Close Terminal I6-8

L8| tp Start

#[ 1¢ | DampenExtarnal Intarlock

1z

OPTAa Slot A :
|
Oi-1
Dl.z —
+2aV OC
Control Relay "
Cutparts — 2 (.21 Opens on Aun Defautl
OPTA2 Slot B 22|
- — 22231 Cloesws on Run (Dedaulil
ﬁ +
CA Ratings .g_._. )
Py |:.!4'|I' o -“. - t24-26) Operes on Fault Defat!
A 128V DT | ~ (26.26) Chasas an Fault (Defautil
2l 2e0Y AT 6 |
Continuous Capseoiy 2 RME
ALY
Analog Outputs 18 rn-" * Dutput Frequancy (0-f masd
=l "I_“J _ 020 mA Dafauk
L o0 o Rasistor to be Added
for 01V DC
Al

"2 | @10V DC Factary Dafauh Sourca duta

13

b4 | 4-20mA Dafadt
Smﬂntﬂnﬂw:m Salectahls
E | in Start-Up Wizard

Applications
Ramata Input
Dt Skatio
Bulding Static
Prassune Contral
Tamparaturs
Ganariz FI

Pl Applications Using Internal Power Supply from YFD

Pl Feadback Pressure [ 2 o ooV D8 — Om
0-10V DG Transduser —
Conneation 3 [ CamGND —— Com | proseyrs .
== Traraduzar Pl Faadback Sansar -
|| Used forthe following
2 4V O Prwear Applicatians
— Dk Statio
— Bulding Siatic
Pl Feadback Pressure 3 Cam GND ———] Com Prassurs Conéral
420 mé Pressure 1 A4z o Tamparatura
Trarsduder L.uu T " | Fressura Ganario Al
Trariduzar
T— W DD —— Powar,
Figurs 4: Wirirg Dsgrarms (Dafuult]
2 Cardiw programmukl e for w 1 = 10%D0E with change n pmpee Add X& pmpsron Boand &2 from A-E i 500
LT-1201e8a 3 Jung 100



Start-Up Wizard — Duet Static, Bullding Static, Pressure Control, Temperature, Generle FI

Llpon initial power up, the StartUp Wizerd guides the Note: UBGJ | for changing parameter. Then press ENTER
commizsionsr through the basic VD Seriss sstup. The to aave and move forwand.
Startdp Wizard may be set to function upon powsrup
by netting paramater P55, or by praasing the STOP
button for B seconds whils in the "Operate Menu®. The |
-:IHF'I:LWII read “Starbup Wizard ™ ACTIVATED after & suaps: (o peniggy | Dfve Minimum
SH0onas. ¥ Output Fraquanoy
e | dafsutt 1200 He
=
Etep | Sian of the Start-Up Wizard _ | memEumns | O Maximum
STARET UF WA :“"' e Cutput Fragusnioy
bt | RESS EITER | dafaul 6000 Hz
l e L _J
= = s e Arralaration fima fram e o
.| LAMGOAGE Language salecton i AU ROEL W | Wlax Fraquency, when running in
2 15 o auto mede and Fl-ragulaier i
| B0 : S not @k
== l Ged]  dufaufl B0 seconds
- | FERLCATON & Duct, Bullding, Frazsurs, s Dacaleration Hrme from Mas.
12 | - Temparaturs, Ganaric Pl o | ADOEE W€ | Frequancyto zero, whan in suto
FENTE FPUT 5 E | o mide ard drive Is slopped.
r St L __I dafault 6L sscands
e gd =
I Ery prassing pmimal
e | ETUFSTRE
N setup will gtart . PlinpuifFasdback Aubs sourta,
| By prassing (= W FFUT SIUAE whan Fi 15 ainee: &1 {090 CCE
- the satup wil be soppad k- IR AR A L2 020 M Flaldbus
s : i dafauft Ak1
el
T RN —— o PID InputiFeecback davica min
= | I FETR OTS in Ducl. Bullding Frassure g | EEEMASAE | valua This valua corresponds ta
a—= g d na 2| e the min value of the sansor
e endTempantur appliatior. | | oulpdiandio FLE0 or P1L14
l = : inct availabla in Femala Input
R st #==l  and Gananc Pl appiications)
I Mator Hama Flata current In
. | POTOE (F (UERENT
ON Amps, X0 A - Dafault will
| vary dapending cn diva sizm 1 Andeg nput 1 mirimum valus
i A [T 2008 B 0
‘I. =l = | o0 It availbls in Remate Inpul
¢ &nd Ganaro Plapplicetion
I Motor Nama Flete woltage In .
. | NOOE F MLTRE e |
@ | Walts, X0 V - Dafauli 1s sams =L
| e as driva naminal vakags
= PID INpUTiF stk davice max.
: oA wilua This valua correspands ta
. ST R AR SALE
| Mobor Mame Flate F ihe max value of the sersor
g [NEERISEESRR o e ey L ] autput and fa FLE1 o PLLIG
R i | - o Ined aveilabls in Femate Inpui
& owd|  nd Ganant Plappiications)
= =l
Mglor Hama Flzte Spaed
0 AR AP 1730 rpm AN | Amﬂghpm 1 maximum valug
2| Ien TS 10000 = 10
= | w00 | inet avallabla in Remata Input
| == ~ vl Gananc Pl appiications)
Coniinugd =L
Fgura & StartLp Wizard Mewgetion [1 of 31 i A-DATE FGA | Ploonkmal gain vahuz default will
~ om | wary depending an applicaiion
| =2
Camtirm sd

Agura & StartLUp Wizard Neguetion (2 of 31
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|
EWpE [ mpmme pne | Ploorinal integratian tma
i 2 default 3000 second
| =

Fom Pl Gatpoint if source is
T Pr5TFT fizldbus inat availzble n
Rarnats Input applization!

Fe dumip o
FEFERT SETUFA i

22 (=0 :EE‘:—1

|

‘Whian ey ped 5 usad for popying
parsmriars o or from ancther drive

——
S
s
e
—

Figura 7: Start-Up Wizard Nwsigation I3 of 31

Mote: Start-Lip Wizard can be cancslled with the STOR/
RESET bution. If presssd, the tec "EXITE s shown on the
display along with "Mo™ and "Yea".

Mote: In pressurs applioations Irverse Selection is an
aption.

Start-Up Wizard — Remote Input Application

Eteps: | 110 (4, and (5} 1o (W) are sxecty the same

Azcalaration time Trom min

- ACELERATON e
fF iz Froquency 10 mai. Fragqusenoy
| e
OEEERREET TE Cesclarakion fims from ma
] Frequancy 1o min. Fraquancy
S
(e sEAm | Kay
4 Eﬂﬁ Etart source
[P e | 13 wins lacation
I_ i
(S amEmam | B A
g i A2 Bt porit of
il Foppsd BPL Auin Sourca
| ==
Ekip i
Bepn 22

Fgure 8: Remota Input Start-Up Wizard

Systemn Manu Copy Parameter Options [55.3)

The paramatsr copy function is ussd when the oparator
warnits to copy one or all parameter groups from one drive
to another. Al the paramater groups are first o ploadsd to
tha keypad, then the keypad is connectad to another drive
and then the parameter groups are downloaded to it (or
poad bly baok to the same d rivel.

Mete: Befors any parametzrs can sucosssfully b copisd
fram ons drive to anather, the drive must be stoppsd when
tha parametera ares downloaded ta it

5521 FRange 0 -4

Paramater  mponer cere
Thie paramsier allows you to reload the

faotory default pararmater valuas, and to
wbora and load teo oustomized paramstar

duta
0 Load Factory defaulis
1 Store Setl
2 Load St
2 Siore Set 2
4 Load Set 2
5522
Upload to

4 UP D k=Rl
Ky This function uploads all sxistin
pararmnatar groups totha kevps

Dafauli: 0 GAI1
parameteral

5523 FRangae -3
[heveuniload
from Kevpad ooy roon sewpRD
This function dewnlcads ana or all

paramater groups from the kevpad to the
drive.

0 all paramaetars
1 Al normotar
2 Appliostion paramaeters

LIT. 1201854

June 1008



Dzt Static Application Example

Hand = Spaad Raf <MVDC[ ] OPTA2 Slot &
Ssepeint Fesdback l Autc = P Coniral Py B
Kawypad Dafaule L
260" \Error [y =
Fi Faadback el T L Close Terminal i8-8 to Start VFD
A1 010V DC Dok ™| g l .
: BE00|  DamparExtorna Incarack
Step1 Wi Load, Ling, Dvgital INCUT, Analag INYOUT par Page 2 ALY Hempse arias
Vanfy Volags & Amps vl
i, -
Sap2?  Static Chack of Dnve SCA, IGET, DC Bus Melt Matar! LHVDE 12
Gtap3  Apply Powsr Procesd Start-Up Wizard par Page 4 [ 14 o avne Out
Stopd (==t Hand <=l to Test Diraction of Mator 3 |—com GND——{Com | Prassure
o = | Transducear
Stap &  Prase Startand ('ta Incrasss Spesd to Test Diractian, Than Hit Stop
Stape  Changa Muhimanitar Display - - - - Hast Pags 2] 200 Bl

Stap7  HOA Twics to Auta Mada, Fress Enter to Selact, Prass Start to Start FID Made

StapB  Ture Gain Pl ) i} Il.nlm e
g | Dm:o mm- | Dncn !_ |

1 mnn [ ]
(312 u_":" l:l:E!Inlung W Lain G

Stap &1 Ratum to Moritar | B a e w Borme | New ey
" T'm:n ree (PSR | Defaule
or et &0 Seconds and Soreen 'Will Ariomatizally go 1o j-.r.ﬂl ]

Multimenitor Menu Pragramming from Table 6-13 in User Manual! LIT-1201828
Charging Mubiimaritar from ALY Keypad Referance, ¥7.1 Actual Spesed, V7.2 Duiput Frequancy 1o V7.2 Pl Satpt, ¥2.21 F Input &

W2 Output Frequency. Flaass refarance page 523 for information in LIT-1201825 & Wi | G B |
FE L e A
- D N 5 e

aw

Dietault N
Mulomenior Szreen Mulimanitar Sorean

o — T — v N [EEm=—]
Stop 1 =, | P | =] | P | g | (¥ | e Emn ] (¥ | MANTEE | =
> T E&l FRGE ] | ]
!:?‘I“ =t ALY Blinking (F Wpio Vo1 <e=di (s (=7 VRLZ Blinking (f0 .21 desed (&) (6] (=2
T—— reTTTIE T !TII'I'H
V2.1 Blinking (5 V7.2 ] () P-th | |h | [h- ] =1
= A | RS LT

Change Manitor Default Page to Actual Speed

E1np1 = . e r |t
mm | e

oA i | . mal Tﬂ

| CRFRLLY PO & | AT TR (= Default Page Blinking §) 2 cemd LR PR 2 (=) Gat

| ! | Bazk

Ratar to Table

[ - &-14 in Usar Manusl
& | ] Hete: Qutput Fraguenoy will a r-:m
! --------- kaypad urdil Time-out
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Main Manu Mavigatien

Parameter Manu Structure Example

Meru Nengation

® o

ThEup BT EEEH
Eaihe nadt mans Ham
Far wasmphy, pranmg tha
up e wl

fram M ba WL [

[ —

Tha dowri o ee backs up i
118 prarvi LT el T
Far wan,
diwn mraw arce will back
ipfram HIk W1

© e

Thi ripht o will Bdeanck
ie theb ramcd bl in e e

For weampl s, praasirg

Ladt Aareew

®F |
® tpea....

G)@

.2 n:'rrrlng e Figars 1

Glx

."x Stop Geian Aziva

(M2 Active Fautts

|—— A1 Activa Foudi 1
Enl Cpsratian Dwyy
TAL13 Zuc Spesd

il Actrve Fwa w

M4 Fault Histery

1 MagFscomi Pk
AL Cpsratan Cave

THLIZ Zu Speed
L 1i1x Dl SavdFa

Pl prammaite  LLME System Mang

—rsl.-l CDflP-Hd-PlImJ
—d-u r: :H-!dm.r
ora Satinge
—H‘I Sy stwrn Inforrmiian

i o M SR EJ—'EE EW!Hfi;E&H,E;

I.E- Sl & Bawrd

M7 Monitor

®
®

QO

K11 Frogramming

1.1 Quick Setup
P 11.1 Mmraam Fraguency
——F112 Maomem Frequanzy

[pru

L P13 Aric Dazel Tims

[#-q1.2 input Signals
i1 g.'\ﬂr:lin-dl-
F——F1:3 Irdk Tinson

L Fizm Tetpoint Toals M
[F-a1.3 output Sigrals
[——F1a1 (RIAC1 Furcticn
Praz (RACTFhar
P 1321 Stant Relay OFF Daliy
[-G1.4 Drive Corral
—F'Ll.l Start Weds

Fras nks fio
—Fll.? Chopppar

T—G1E FruhlhltFrnqunnw
——Fuim ZkpFreg 1 Lew Lime

Flai FH k=il az Ruirg
[H—G1s Motor Cartrol

——F 121 Maizr Conirl Mada
——F1az Vit Opamazsaicn

L Fia1z Hantherion

[H-G1.7 Protections
[—F17.1 Irpue Phosa Supw
—F1.'|'2 4 mfi Frealk Rmrparna

T e VoS ekt 1718 ArtomuicRaatart
Far wanpla, pranngite R b [iq1e Fra mods
lafi wrow ance wl| bk \':I.-I by e f——F181 Frs Mods Funsicn
sptam R i W2 mE “m,.:f" [——F1az Fll Zpssd Zalctirvan
Y, T —
— L Piae Fre Mods Speed 2
— a1 Ficldbus
——F1a1 FEDsin Qut
V711 Uik Tarm
T mfﬁ_“ﬁ;::" —F1.-:.:~ FE Drin Que2
[ ———F 12 FE Duis Dute
o [#—&1.10 PFiControl ©
[T L ——F1101 SstpeineMn
|— V7.1 D 1RC-1AD2 z
e TRl L —|.’3..Il1.|‘ aipoinkMax
7.0 AciFmkada L——PL1a11 &siz Decel Time:
——V7.% AciWerriCods
V1.0 Striar Word 2 Mot avalshle in Remete Inpui & pplicaien.
——m.11 P
—.1 Frimpri
.,-;:1 :I" Figura 10: Paramatar Manu Struchars Example
VI.2§ RC-1HD-2 RO-2
QI Wulirmcrhar
[-M& Oparatala Keypad Operation
—01 Qg i Fraguancy
——01 Aciand Epaed
[ [ o T [ 42w Tuiair | ] s
i = oo
Figura 8: Main Manu Mevigstion
B & g
— LI
— L3
4 » | R
= H sama o
Figuna 11: Keypad and Displey
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Poweer Ratings (Open Drives)

Tabla 1: 20872300 VT Output Power Ratings — Opsn Drive Tabla 2: 676V VT Outpurt Powar Ratings — Open Driva
Threa Phesa Input ThreaPhesa Input
Catalog Mumber » Frame Size | Horsapower Currant Catalog Mumber & FrameSize | Horsapower Current
VED 1208 FF4 1 4B WD) Sy 2] 3 4F
VEDFIEZ0A 112 1 WELHN) BEL E ik
WEDO 2208 1 B WECEN) TELA T3 12
WEDN 3204 3 1 WD) 16 10 11E
WELE 204 FRS ] 1.5 WEDH) | EEll 1B 13
WVED T2:08 L & WS D, ool ]
WED 10204 il | WD Bl E n
VEDD 1620 PR iE & VSCRH (e = i
WEDR U204 o El WD DBl FR? 40 4
VELOREER_ FRT IE i WSDHE D6l £ L
WVEDRL0A 1] B WD DElly 2] ED &l
WEDOIEE 40 114 VDT BBl T 1]
VEDE LA, Fra 5D 141 WED D DA 100 1
WEDG 2R &l 17 WED 12 BElly FR3 12 ki
WEDRT 2R 7E i WEDE DBl 1ED 14
3 Inssrta” T for TYPE |l ora 2" for TYPE 120 pluce of the =" inthe WEDQ00EA L E
Cuialog Fumbar 2 Insart 1" for TYPE | or w*2° For TYPE 12 in placs of the =" in the
Cwinlog Humbsr
Tabla 2 420V WT Outpart Power Ratings— Open Drive
Thras-Fhaza Input

CatslogNumber® | FrameSize  |Horsspower | Current

WEDFIBI0A FR4 112 iz

WVEDE A 1 4%

WED M08 3 EE

WED 08 4 7.

VED T -1 12

WD 1008 FES il 15

WEDD 16408 1B Fel

WEDZ MR o 3

WEDOZBl08_ FRS IE =

WECAE e o 5

WECD A 40 El

WEDHE (08 FR? &0 ir

WEDKE 08 ] B

WVEDIT A TE s

WED W08 FE3 ] 14

VEDRE0A 1€ 1

VEDE =04 1D o

WVEDX 0 2] o E]

WEDEE 04 2ED He

% Ineart 8” 1" Jor TYPE 1 or 2" For TYPE 120 place of the "x" inthe

Cwialog Mumbsr

LIT-12mess
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Control Inputy Output

Tabla 4 Rernota Input Application Dafault 100 Configurstion Main Cortrol Board

[ Tarmiral | Signal | Description
PR
25t #10% D Feafamres curipsi Wehings for poteni mmatern, sic
= 1 Akls Aradog i walbage g ‘Wehage irput raquancy i
Uio 19V DE a-1 I:T|l| 5 i
(Festery Defauhl | oo —— 3 &H- P2 Ground Cround fzr referarce ard coniols
Ao 3 mk —_— Bl uﬁ.rﬁ]ﬂﬂ:ﬂpﬂ, curmeTi ranpa Curreni ingut mcusncy ssipaink
IFacicry Dofuhl | e E [TEs B
+— & W T Cariral volisge autput ‘Whings for swibchen, wic. mac L14
-1 =] n] B ground Sround fzr mferarce ard contole
IE:"::: 1 L T ] [n]8] SwriGicp Comiral Cantwt doad m start
Winng q [n]R E:ctwennd fusk mpasi Iprapramamshlol Cardt deosd m fauk
i S i
Canback cpana ro fuk
e . 10 [:]X] E d Iried ek fprogr thl Carntwct devadm JE
T Cparia Ingarladesd
- N S Cammen for4-1-0H Canned o GHD e WY DC
: l:___ 12 2 T Carniral volisge auiput ‘Wehings for swikchan |ess derminml €
Extainid 13 =] n] B ground Ground fer mferarce ard contols
Imisd ek —_ 14 [n]=) Fhl Gaibmcke (progra mmablal Cantwt doead m P waiback scive
Winrg S ] OLE Fra Mada | programmab s’ Cariset deaadm Fire Made scires
—_— e [x]T Overload relay I rislbPaant Ipragr Hlel [+ panim ra frk
Cantwt deradm fauk
- 7 CMB Cammazn for D4 - D45 Canned o GHO=r 3N DC
B3 mé —_— 2 A Duipwt Tmguenzy Frogrammakla
i Defaidl | e 1A o Braleg aupu Farga [ =30 i, L rrasce. B0
— X wE] Digtal autput Frogramenabla
FEADY Cpancalbeior, | 38 mé, Vo i3y 0
Delauks: [ 1]
Fil R31 Fralwy caripasi 1 mimatla
B2 Cpme on AUN / = i PN
2225 Closes on AUN 2 ]
FE] R31
24-25 Opens on FAULT fm RO Fealwy curtpur 2 o
i N i s / Dreva FAULTn dufauk:
—-|% Ra2

Note: For more information an jumper ssleotions, ses User danval LIT-120 1228 Chapterd

Xz Jumper Setting — CAA and CMB Grounding

CME Connected 1o Ground
CMA Cannected ta Ground

CMB Isalaied from Ground
CMA Isclated fram Graurd

CME and CMA Inbemaly Cornected
ard |salated from Ground

4k CAUTION

Unattended start will coour if power is
supplied with Start Command activated.

LIT-120ess ] June 1005



Option Board A9 Jumper Looation snd Settings — Siot 4 Fault and Warning Codes/Solutions

¥l .&m"al ';:E'I-l B Fault Codes
Andeoglnput2 14 t
[ ke | i ta Codu | Fault Possible Cousa | Solution
farmant ipui{ . | T [Gwesumem |WECGenmadwahes | Chack loadh
Wi W H.' na
okl e iE Wi 1 Lol dutwciad & high curmemt | Chck mecize
g NMP"‘" .E N“hplrpn uE] mnnlmpn Chuck eaklan
b o ﬁ Wia T = IEJl.rn w Bwth = puddan hewey losd
Cumint pe ] (Difranid] ﬁ ﬁniugl:luv.rt'll InarEnE
Qi 1 Vialkemge Ingat L= 2P = ghort n ths moter
(Crifarenil] a2 A5 = short n the caklesin
Vokags Input vldbulll'-' .I‘I:I turrart Cartpast [ the makzr
A v - T wﬂ TR v
Vedingn Ingut Wohuge Cuipai | 4 JEH| ] Dvrechege Thea CC-krk vo hea | Maks the dacaleraiizn
h, 4 weeanded imhigh ket | ma longar
dua iz s brakes chopper ard
r . 5“'1:!:1! P Eraba rannizr - rdard
F. Lo i frre = ST [T 3
e J = high vehings bevel or 'nlllll:h'll-:lplmnrl
FE wargen invibe ubliy
ks wpply I:amrtml ..u
Ed vl e nERY
Ed high.
I -fe a Fid mput impedence
IL"‘ =1 btz hmik surpan
Bl - \ 1 GroundEathl | Curmemi sera Chack metze and maricr
Fauti irdicximnitatthewmal | <
i metor phess curremie
3 Jumpar Sath M o2,
A ancd CME Srou 4 ik ilhos i
E ;ﬂg‘:’nﬂmwll‘ cablen
canachud tm Ground
1 Chargng Swrich | Tha chargngearichwes | Fssst tha Fsuli and
CEE I ralwind fram Ground
CHA botsisd fran Greand -:plr\“h‘m lf"'HT "Mamu.gl:::‘h
VG and | dua i Jehneen Conirche
"E m:udnll'm * Faulty oparshion dwinbutoe
= tram Groand = cemponani falure
[ Emarpmeyatnp | AnEmarparcy sap Diwiarmrirea ranazn fer
* Dk aien Dorluadt Jurs par et gp wprsl wea rezarsd the Emarancysing and
fram cneofthe dgrial YE
Figura 12 Option Beard A3 Jumnpar Location snd Settings i

7 p = daf I Carnoi be i from

= muoier or moier cakle | the beypad

short Swich ol power.
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