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HEATING AT DUKE

<+ Steam
» 540,000 PPH
» 138 buildings
» 19.5 miles piping

AT, ne T SR — <+ Regional Hot Water
Ui lmm."‘.""‘l‘”’"l/}"‘f F i = » 40,000 MBH

H‘,

» 6 buildings
» 2 miles piping
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AGING STEAM DISTRIBUTION

< Steam distribution dominates
utility backlog

~ B h f d ? 2012 Utilities Renewal Backlog
’0’ e St p a t O rwa r ° $60,000,000
$50,000,000
$40,000,000
$32,129,168
$30,000,000
$20,000,000
$13,350,374
$10,000,000
$2,996,108

$697,278 $65,466

S-
Stormwater  Sanitary Sewer Potable Water High Voltage  Chilled Water  Steam Total
Sewer Collection  Collection Distribution Total Total
System System System
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Steam Core
Medical + Research

Regional Hot Water
Classroom + Residential
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HAT IS REGIONAL HOT WATER?
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[ POSSIBLE HOT WATER FLANT

[T EXISTING BUILDING ON 40T WATER — EASY CONYERSION
EXISTING BIILDING ON 4OT WATER — MODERATE CONVERSION

[ £XISTING BUILDING ON 40T WATER - DIFFICULT CONVERSION

[ NEAR FUTURE BUILDING ON HOT WATER
FUTURE BUILDING ON FOT WATER

[] FUTURE BUILDING NOT DN HOT WATER
FUTURE HOT WATER DISTRIBUTION

—— STEAM DISTRIBUTION

— — POSSIBLE STEAM DISTRIBUTION
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HOT WATER PLANT — 40,000 MBH
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STEAM TO HW MECHANICAL ROOM

PR -
MAKE UP WATER

%

| B
r—lwc'n—\

i

[~ — HEATING WATER

CONDENSATE
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REGIONAL HW MECHANICAL ROOM

@ HEATING WATER SUPPLY

HEATING WATER RETURN

[ oaTaor ]

[_TO CAMPUS |
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WHY REGIONAL HW?

Duke
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Reduction in SF:
90%

I~
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HW DISTRIBUTION = LOWER COST

Example: Assuming 40,000 MBH system.
Steam: $2,400/LF Hot Water: $1,100/LF
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STEAM VAULTS = HIGH MAINTENANCE

L)

*

Accessibility

*

Personnel Comfort
< Emergency access

Flooding

o
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HW DISTRIBUTION = NO VAULTS

< Direct buried valves
< No drip legs
< No sump pumps
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SAFETY IMPACTS

<+ Reduced Vaults

. CONFINED
» Fewer confined spaces SPACE

Falling hazard.

Follow the writte
instructions for

ENTRY BY PERMIT ONLY

» Fewer ladders

+ Reduced high pressure steam mechanical rooms

ACAUTION
ﬁ Hot Surface
i i :ﬂmﬁL mm Do not touch.

% Reduced Noise

$$$$$$$$ S N, BHERIEHTE

/7~ \ _HEARING

PROTECTION
‘ . REQUIRED
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HOT WATER = LESS EQUIPMENT

STEAM  HOT WATER REDUCTION

PRV STATIONS 254 107 58%
STEAM VAULTS 104 64 38%
HW PUMPS 508 219 57%
STEAM TRAPS 1385 /744 46%
COND. RETURN UNITS 254 51 80%
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REGIONAL HW = LESS MAINTENANCE

< Improved accessibility
» Consolidated equipment locations
» Optimized plant design for HW components access

* Reduced HW components
* No condensate pipe

» Closed system
» More control
» Consolidate chemicals

rrrr RMF Engineering



HOT WATER ECONOMICS - 25 YEAR

$30,000,000

TOTAL
STEAM: S81M
$25,000,000 HW: S57M
$20,000,000
$15,000,000
M STEAM
$10,000,000 HHW
$5,000,000
S0
Plant Distribution 25 Yr 25 Yr 25 Yr
Construction Construction Heat Losses Maintenance = Pumping
Energy
COSTS
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< Key challenges
< |deal application

< Conclusions
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< Building Conversion

» No more steam?

< Plant Location
» Reliable steam
» Physical space
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IDEAL REGIONAL HW APPLICATION
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REGIONAL HW RESULTS — GEORGIA TECH

STEAM HOT WATER REDUCTION

PRV STATIONS 9 2 -7/
STEAM VAULTS 3 2 -6
HW PUMPS 18 6 -12
STEAM TRAPS 44 10 -34
COND. RETURN UNITS 9 2 =7/
TEMP CONTROL VALVES 36 4 -28

94 Fewer Hot Water Components
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CONCLUSIONS

< Regional Hot Water Benefits
» Less first cost
» Less equipment
» Less maintenance
» Less complicated
» Longer equipment life

< Best Applications
» Remote building groups
» Aged steam distribution
» Building renovations
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