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San Diego Marina Marriott Chilled Water Plant Hours of Operation at
Different Tonnages Based on ECS Data
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« There are 200 lineal feet between where the pipe goes below grade at the plant
and re-emerges at the towers and to the chiller location

» The pressure drop in this long run will vary with the square of the flow
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Peerless 8BT12, 65 gpm at 1200.0 ft.w.c,, 26.98 bhp
9,19" impallar, 30 hp, 1750 rpm

90.00 ‘ | |
/ | Pump Impeller Line
80.00 - ~— /‘ _ mp Impeller Line ]
T — L Pump Impeller Line
- Design Operating Point —-|_:K o ‘ =
- One chiller | r INC T T T T e : | | 1| | J | |
60.00 1 7 esign Operating Point - _ _ 1 ] '
Two chillers , }
;' 50.00 B 1 1 (e —
- e f S_mgl_e pump operating point prodgce_s_ |
g 4000 (- pumpon) e significantly more flow and uses significantly SSS&&
/ & more pump energy than required by the |
30.00 » ———
-« 1,920 gpm vs. 1,200 gpm
20.00 Desired Operating Point 2875 bhp VS. 8'12 bhp pOtentla”y 1
7 ] ==
ooof -~ | ! RERSEES & | Smm=s
0.00 ] J ] ' J
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500

Flow, gallons per minute
The information on this pump curve was reproduced fror the manufacturers certified performance curves for the purposes of analvsis and illustration. Te verify certified perfcrmance for this pumg, nefer bo the manuacturers certified pe-formance curve
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Optionrg; Trim Impeller on Back-up Pump
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Optionrg; Trim Impeller on Back-up Pump
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Enérgy Savings Assessment Methodology

(Flow x Head)

X .746
(3:960 X nPump X nMotor-)
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Optionrg; Trim Impeller on Back-up Pump

: yym
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Optionrg; Trim Impeller on Back-up Pump
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Optionrg; Trim Impeller on Back-up Pump
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Implementation Strategy
— Affinity laws identify target spg&s

Flow New

Speed ., = Speed g4 X

Flow New

Redundancy and required spqe@
eliminate speed change via Mmook
change option

Variable speed drive (VSD) slows
the pump down when only one
chiller is running

Both fixed speed pumps run when
two chillers run

VSD runs at full speed to back up
fixed speed pumps

SAN DIEGO MARRIOTT COMRBED




— Read bhp wide open from thejasp §
curve

— Calculated bhp at the new op&i&Eiliig
point from pump curve data

(Flow x Head)

x /46

(3/960 X nPump X Nmotor X nDr'ive)

Divided by motor efficiency
Converted to kW

Multiplied by hours per year that the §
pump runs

Multiplied by the electric rate

SAN DIEGO MARRIOTT CO




Implementation Cost Assessment
Methodology

Made a list of what needed to a8
done

 Furnish and install a VFD

* Interlock with existing contg@l
system

Perform control work in-houséd

Develop a RFP and price VFDs for
Installation by an electrician

SAN DIEGO MARRIOTT CO



Option 3 — Reduce Sp

Cost/Benefit Metrics
Wide open bhp = 28.75
Reduced speed bhp = 9.19
Bhp savings = 19.56
Motor efficiency = 91.0%
VFD efficiency = 92.0%
KW savings = 15.12
Annual hours = 6,746
Annual kWh savings = 102,012
Annual dollar savings = $12,241
Implementation cost = $12,850
Simple payback = 1.05 years

SAN DIEGO MARRIOTT CO




Advantages
- 2" |argest energy savings
Attractive simple payback
Preserves redundancy

Complex

2"d most expensive
Less persistent

SAN DIEGO MARRIOTT CO




Option 4 — Replace the Pump

Implementation Strategy

6BC
== 1150 RPM

Bell & Gossett
GYITT Industries
W
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Option 4 — Replace the Pump

Energy Savings Assessment Methodology:

— Read bhp wide open from the
existing pump curve -

— Calculated bhp at the new opgiStingl
point from the new pump curviitkas

HPSHr

(Flow x Head) hp {
x .746 |

(3 ,960 X nPump X nMotor') k h o

Multiplied by hours per year thiae
pump runs

— Multiplied by the electric rate

SAN DIEGO MARRIOTT CONDENSER WATER SYSTEM
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Option 4 — Replace the Pump

Cost Projection for Adding a Redundant Pump
De: Quant. Units

=
o

Implementation Cost Assessment
Methodology

our
$10400
$i775 | a375 | seo00 | 96 | $az0 |
60
[ wiave | 00 | %0 |
5550
Mad I fwh ded o $620
ade a list of what needed to B& $110
sios
$579
done 116
$230
. $1030 | b
e Pumb and trim $1655 | s | 475 | oao0 | 0 | 4% |
P $167.00
| $a7e | s0 | w76 | ome | 00 | %0 |
P|pe - oo | sbaz | 0 | swmre | or | oo | 0|
s34 | $0 | $are | oomo | 0o | 0|
$Ba5 | $0 | $376 | oeo0 | 00 | $0 |
$266
$041
$2600
$1393000 | s0 | sasoy | sizeo | 00 | %0 |
5000 | s0 | %9106 | 40000 | 40 | 364 |
$15000
$7500
$2500
532000 | 8330 | winnarena |00 | 50|
$65000 | 9850 | witnmatena |00 | 0|
“$33000 | $330 | witnmatena |00 | 0|
$95000 | $o%0 | witnmatern |00 | 0|
w0 [ [ [ oo | % |

 wmam [ | | as | %m0 |

$10,600.00
$1,775.00
$320.00

(=}
B
g
g
g
g

i
=y
>
<
2
<
S

$950.00
$310.00
$92.50
$16.20
$48.94
$558.00
$115.00

=
s

=
-y

Valves
Fittings
Welds/labor
Wire and conduit
* Electrical gear
Use R.S. Means or other resoufees

Design  0.00% $0

to assess the cost T 208

Overhead  10.00% $3,425
Profit 5.00% $1,884

T

Net Mark-up with contingendes 123.07%
GRAND TOTAL $39,557

SAN DIEGO MARRIOTT CONDENSER WATER SYSTEM




Option 4 — Replace the Pump

Cost/Benefit Metrics
Wide open bhp = 28.75
New pump bhp = 8.37
Bhp savings = 20.38
Motor efficiency = 92.1%
KW savings = 18.46
Annual hours = 6,746
Annual kWh savings = 124,502 s
Annual dollar savings = $14,988 se & Gosset.
Implementation cost = $39,577 i
Simple payback = 2.65 years

SAN DIEGO MARRIOTT CONDENSER WATER SYSTEM
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Bottom Lines

Savings, kW 1.44 9.44 15.12 18.46
Annual Savings, kWh 9,682 63,694 102,012 124,502
Annual Savings S1.162 $7,643 S12,241 $14,940
Implementation Cost | $1,000 or less S5,000 or less $12,850 $39,557

minimum

Simple Payback, Years .86 or less .65 or less 1.05 2.65 or more

Simple measures are good first steps
« Accumulate initial savings while other options are assessed
« Don’t blow the baseline in utility programs by implementing to quickly

SAN DIEGO MARRIOTT CONDENSER WATER SYSTEM



Bottom Lines

Savings, kW 1.44 9.44 15.12
Annual Savings, kWh 9,682 63,694 102,012
Annual Savings $1,162 $7,643 $12,241
Implementation Cost  $1,000 or less S5,000 or less $12,850

Simple Payback, Years .86 or less .65 or less 1.05

Best Simple Payback May Not be Best Energy Savings
* |Implementation cost impacts simple payback

SAN DIEGO MARRIOTT CONDENSER WATER SYSTEM

18.46
124,502
$14,940
$39,557

minimum

2.65 or more




Bottom Lines

Savings, kW 1.44 | - 15.12 18.46

Annual Savings, kWh 9,682 102,012 124,502

Annual Savings $1,162 S12,241 $14,940

Implementation Cost  $1,000 or less $12,850 $39,557
| | minimum

Simple Payback, Years .86 or less BRI i 1.05 2.65 or more

» Reliability and redundancy can have dollar values associated with
them that are as significant or more significant that energy savings
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Bottom Lines

Savings, kW 1.44 9.44 15.12
Annual Savings, kWh 9,682 63,694 102,012
Annual Savings $1,162 $7,643 $12,241

Implementation Cost  $1,000 or less S5,000 or less $12,850 |
minimum

Simple Payback, Years .86 or less .65 or less 1.05 2.65 or more

e

« Getting it right the first time is often the best choice
« Getting it right the first time can have first cost benefits

SAN DIEGO MARRIOTT CONDENSER WATER SYSTEM



Bottom Lines

Savings, kW 1.44 9.44 15.12 18.46
Annual Savings, kWh 9,682 63,694 102,012 124,502
Annual Savings $1,162 $7,643 S12,241 $14,940
Implementation Cost  $1,000 or less S5,000 or less $12,850 $39,557

minimum

Simple Payback, Years .86 or less .65 or less 1.05 2.65 or more

Achievable Savings may be Constrained by the Owner’s financial metrics
« Life cycle cost analysis may swing the financial perspective
« The Owner’s economic game drives the economic bottom line

SAN DIEGO MARRIOTT CONDENSER WATER SYSTEM



Bottom Lines

Throttling Impeller Trim

It Depends

Jay Santos

What's the right choice?




Bottom Lines

Savings, kW

Annual Savings, kWh

Annual Savings

Implementation Cost

Simple Payback, Years

1.44

9,682

$1,162

$1,000 or less

.86 or less
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9.44

63,694

$7,643

S5,000 or less

.65 or less

18.46
124,502
$14,940
$39,557

minimum

2.65 or more




Bottom Lines

In the bigger picture, understanding pumps and piping
systems opens the door to a number of benefits

* Optimized selections from the start
— Better efficiency from the start
— Lower first costs
— Fewer ripple effects
* Improved performance and reliability

— Delivers Non-Energy Benefits (NEBs) that are critical
to the Owner’s bottom line

 Its Fun

SAN DIEGO MARRIOTT CONDENSER WATER SYSTEM




Thank you for participating!
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