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Dubuque County Courthouse
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Project Background

Original project to expand 5th floor

Retrofit first four floors with GSHP

Used existing one-pipe system (monoflow)
Minimize disruption of occupants / walls

Found haphazard wiring - computers, lights,
heat pumps on same circuits (208 / 110)
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Heat Pumps

e 100 console units (106 tons)
e 3/41t0 4 tons

o State of monoflow valves
required booster pumps

e Main circulation pump and
boosters run continuously
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Mechanical Room & WeII

94 ft well, 10 inch diameter : TN “
Cased to 76 feet i :
23 ft static water level . BTy ek
10 ft draw down at 400 gpm _
Tower space now used for licensgee—t FaEE L S

plate storage, boiler space for
workshop
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Temperature (F)

Water Pumping

« Variable speed well pump - 50F/80F control

 Changed set point to 75F
— Nearly doubled well water flow rate (37% energy increase)
— Improved heat pump efficiency (5.6% energy decrease)
— Reduced system energy use by 4.5%
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Daily Well Flow (Gallons)
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Heat Pump Energy

Slope of total
building
electricity use
gives estimate
of heat pump
electricity use

Net loop load
also gives
estimate
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Hour of Day
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Annual Electricity Use
BI‘;L":;EQ %EL 1998 Total 778 MWh
20 kWh/sq. ft./yr

13%

Booster
Pumps
12%
Other
47%

Heat Pumps
27%



Nov-94
Dec-94

Jan-95 -
Feb-95
Mar-95

Apr-95

May-95
Jun-95 -

Jul-95
Aug-95
Sep-95
Oct-95
Nov-95

Dec-95 A

Jan-96
Feb-96
Mar-96
Apr-96
May-96

Jun-96 -
Jul-96
Aug-96

Sep-96
Oct-96

Nov-96 -
Dec-96 -
Jan-97 -
Feb-97
Mar-97

Apr-97
May-97
Jun-97

Jul-97
Aug-97
Sep-97
Oct-97

Dec-97 -

Jan-98
Feb-98

Mar-98 -
Apr-98 -
May-98
Jun-98 -

Jul-98

Oct-98
Nov-98
Dec-98

0
0¢

ot
09
UMIA

08
00T

0T
ovT

‘k

AR NN
JIL Dy

Nov-97

Aug-98 -
Sep-98 -

Y WaISAS

e|da

(

S0] S

asn Alou09|3 AlyiuoN



&+

Nov-94

000'T$
000°¢$
000°'c$

000't'$
000°'G$

000'9%
000°'L$

Dec-94 -
Jan-95 -
Feb-95
Mar-95 -
Apr-95 -
May-95 -
Jun-95 -

Jul-95
Aug-95 A
Sep-95 A
Oct-95 -
Nov-95 -
Dec-95 -
Jan-96 -
Feb-96
Mar-96 -
Apr-96 -
May-96
Jun-96 -
Jul-96
Aug-96
Sep-96 -
Oct-96 -
Nov-96 -
Dec-96 -
Jan-97 -
Feb-97
Mar-97 A
Apr-97 -
May-97 1
Jun-97 -
Jul-97 A
Aug-97 1
Sep-97 A
Oct-97 -
Nov-97 -
Dec-97 -
Jan-98 -
Feb-98
Mar-98 -
Apr-98 -
May-98 -
Jun-98 -
Jul-98
Aug-98

)
[

(9602) 000°0T$ sbuines [enuuy

1502 seb 008‘$ pareulwl|3

150D AnoLnoa|3 AjyiuoN



 GSHP under constraints of historic site

* Replaced boiler/tower and console heat pumps
e Booster pumps

« Variable speed well pump

* Increased space

e Less time on maintenance

« Loop temperature set point analysis

e Total energy bill reduced 20% ($10,000)




