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*No Moving Parts

*No New Pumps Required
*Will Last Over Fifty Years
*Low Maintenance

*Fast Payback

THERMAL STORAGE SY STEM

*Makes Chilled Water At Night When Electric Rates Are Less For
Use During The Day To Cool Ten Connected Buildings

eStores Over One Million Gallons Or Ten Thousand Ton/Hours Of
Cooling Water

*Allows For The Shutoff Of Chillers During The Day When Electric
Rates Are High

*Potential Energy Savings Of Over $ 200,000 Per Year

*Adds The Potential To Optimize Other Related Systems For
Additional Savings



Thermal Storage Theory

Warm return water and cold supply water in
the same tank

Thermocline forms due to density
differences associated with temperature

Cold water stays at the bottom, Warm at the
top, smilar to alake

Non Turbulent diffuser system

Closed system, no head loss due to low
velocity
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See Sl 110
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TANK ELEVATION

Tank Internals



Strata-Therm® Options
Scenario D: Full Shift System - Design Month

Sandia National Laboratory

Oesign Day Cocling Load Profile {(Aug)
= — = Chillar Plant Cperation

T ES Capacity: 7,150 ton-hours
" Load Shift: 788.508 tons

12:00




Background and History

* \We were designing a new |laboratory, the
Processing and Environmental Technology

L aboratory or PETL

e PETL would need a source of chilled water
for cooling

* We had a nearby Campus chiller plant that
served ten other buildings



PETL Nearing Completion




e We were under anormal Electrical rate
structure with Peak, Off Peak, and Demand
Charges

e Thermal Storage was presented asa
possible alternative to new chillers and
cooling towers

e Theexisting chiller plant was in need of a
thorough design review ( known over
pumping problems)



Design Review of Thermal
Storage

e Our A&E Firm came back to uswith aless
than optimistic life cycle cost report

| worked with CBI and found atotally
different result

e A |last minute decision was made to use
Chilled Water Thermal Storage



Cost Analysis

e First cost was avallable from the PETL
project that would have been spent on
chillers and cooling towers

 Estimated $200,000 ayear in energy costs
and reduced maintenance

o Simple payback of less than one year,
operational before PETL for anear zero
payback period



Our Plan

e Gan acomplete understanding of the
existing chiller plant operation

» Create a campus wide design intent and
operating structure

e Design the Thermal Storage System to
supply PETL while correcting design
deficiencies of the entire campus system
( AE'sdesign later replaced with Sandia
design )



Our Plan

Perform a complete flow analysisto verify
the new design

|mplement the findings

Keep metrics on the operation and correct
the control strategy as required

Claim victory for our facilities group and
live happily ever after
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System Layout

e Three 1300 ton 1000HP centrifugal chillers
with 2000 GPM circulation pumps

* Primary loop with 20 HP, 4000GPM
circulation pumps

* Decoupled secondary supply loops



System Layout

We first drew up the system and gathered
data, pump curves, €tc.

The system was sketched and reverse
engineered with known operating data

A flow model was done to verify present
operation

The new Storage tank was added to the flow
model



Fila 'Untitlad’ Bipa
C:\FA THU'I'-H'-.TF SL

=,
—_—

T 'n_i'nalsl,-siu 4/2/98
L] ne 27,76 feePad

X
PuiFrg
HGL in— 2§

T804

J34

o2 El‘fﬂ,ﬁggs

'I": n."'ﬁ"p
HGL im

J1B
K; TeaWye
s 27.75 fant

4.000 gal/Fmin

w38
Chilllar 2

JB

HGL =61 39 fa#MGL in= 61 52 faan

wird
I"\'I'I].'F'Illr.!

Pump
Affmet 5

0= 180

27.659 Teat
il

HGL in- 27, ﬂfiu'l =L

Q=999 7 galimin O=299.7 galimsan

a

= 1308, galim ﬁ‘hb-u-l-

G 7 galimin 'EI =

J41
a
e Valve

I L) e

J17 <411
, Teafye Tl WV g

ool Wi 26,07 Wt wlnitf 3o,

. galimin =381, galimin

B WL in=27.59 fes

-2 2. galimn

PER >
O=-FA12. galim

L e —
Jad 2
Valva
HGL In=

LiFmiiA

=

FT
0=9899.7 galimin

#7.74 tant
o < PE3

Ph
Jd27 (=389, 7 galimin
Band

HGL inf 27.73 foat
P30

0= 9907 gal'min

0= 0000 galimiin

Amsagned
PriddiLars

HGL In=2 7T

PaGh >

PES"

O = 100§ galimin

MI43
Wiilwa

HIGEL

e 'EP1 38 toat

Q= 100, gal'mindd

44
no= 2635 fealal in

< PED
0= 0. 00 gadiimdn

Pz

i@anon
Barid
HGL

1000, galimin

26,38 Tss1

gal!min

Z26.3Y teat

Tank Charge Cycle, Two Chillers On, Partial System Load

« 0
a

2812, gal/min




Fla ‘Untitlad’ Pipa Flow Wnalysis - 4/2/38 J 35

. i« F
( :'.FjTHi'lfﬂl'l'lrfi{?HG.F'FI!EI'{"_:.-;' 2066 IsaP43  HGL Ine 28,81 feHGL in= 28,85 faat
K- 43 000 Salimin hN-I y 83 J41 0= 3418, galim
i Por = ] n1|g-J.| 0. 00 gali lr# o r
HGL ‘in = 30 §h “-1"“""!1
0w 0,0 & |“rn|||'
J23
Tasi¥Wye

li" | INGL: = 30,
o e - 0,000
. D00 nnl mif

W0 GE feet

|j_ II Q0 n-{.

J15 J74d E J49
TaeWyn TaaWyn Py Walve :
- 28 WEkely = 28,45 feat  HGL in=28.50 fest HGL Gd il in= 2858 fest
< Pa7 = P3G
3419, gallmin Q=3419, galimin O=3419. gal/min Q=3419, gal'min

—_— —_——— | —

). galimin
1T

3418, galimmin

JB s T J4
s 1 18 > SERGL
L « A H 40 feai Ll ir
H L_I|| B.40 fes P52 s

0= 000 garli'irein =10 O} galimin

FSv 37 ;_|_'_| o .
J27 = 3473, gal/min 4 CRE@A1q. gal/min
Band Prifs s i Band
HEL inf 28,26 fest HAL in = 2744 & 15 fes HGL In | 3081 fost

-

———_—

Tank Discharge Cycle, Chillers Off, Medium System L oad



Final Design Analysis

Utilized existing pumps, with new VFD
drives, increase primary flow by 50%

Two connection points with valves for tank
lines

Self balancing

Blending available with bypass valve

Chiller Plant sensor upgrade with BTU
meters



Design Comparison

A& E Frm design had six new pumps with
associated VFD’s

A complicated piping system with at |east
SIX connection points
multiple operating valves and bypass lines

It doesn’t have to be complicated if you
take the time to understand your system



L essons L earned

« Keep tank temperature sensors out of the
sun

e Watch your chemical program, it can get
expensive

 Hirean A&E firm with experiencein
thermal storage



Tank design

One million gallon above ground (no UST
regulations )

Steel with epoxy painted interior
Ring wall foundation with sand fill ( no oil )

Active cathodic protection system
( Impressed current )



Lower Difuser Cone



Upper Difuser Cone and Roof Structure



Insulation System and Sheething



Insulation System

e Two inches of polyiso. With a bonded
aluminum skin

* Very low losses due to volume vs.. surface
area

e L ossesof around one degree per week in 95
degree temperatures



Completed Tank
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CHILLER
OPERATIONS
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