Pesigning Closed-loop
Heatpump Systems

How to get it right
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Estlrnated Total Annual Dperatmg Costs Comparison
2000 square fool single family home with typical insulation levels
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- _A'ir'source or Electric Heatpumps
— Normally installed with conventional furnace

= \Water source or Geothermal Heatpumps
— Open system (pump and dump) (open loop)

— Closed system
= Bojller, copling, tower
= Earthrcotpled
= Pond source
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= Pros:
— More efficient than gas, electric, propane
— SEER 10-13

— COP approximately 2.0
— Easy to install, low cost

.= Cons:
L —lLeastefiicientieatpump
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— Loses capacity in extreme temperatures
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= Pros:
— More efficient system available
— SEER 17-27
— COP approximately 4.0

— Maintains capacity in extreme temperatures
— Easy to zone large systems
- = Cons: -
S ost expensive installation
— Not well understood by designers, users
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- Reéidential, Small System
— Complete Manual J, Spec. Equip. Install

= Commercial System
— Complete Manual S, Design the system
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=\\VaichreuiNerdesign pitfaIIET!!
= Do not use “Rule of Thumb”™ sizing







= 23,000 Sguare feet
= 24" Closed-loop heatpumps
= 23 Z0ONnes

= 55-182’ Vertical closed loops
= 2-15 horsepower circulation pumps
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MLets ook at how the design was completed
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Design heating load 436,100 btu, 36.3 ton

Design cooling load 679,600 btu, 56.6 ton
nstalled capacity 830,000 btu, 69.2 ton

Circulation pump capacity 213.gpm @120 tdh
= Circulation pump runs continuously, 15 hp
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SPGB did they do on the design?
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= Considering that HVAC design calculations are
conservative the actual heating and cooling loads
are less than as designed.

= |n all cases at least the next larger heatpump IS

specified, sometime more.

~low rate Is designed at heatpump maximum
performance.
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EREGtion lessdmall heat. exchangers ane assumed ™=
eherthersame.”

= A throttling valve Is used on the pump discharge te
correct flow rate.




This system is grossly oversized!!!

rhis results in humidity problems when
temperatures are in the 80’s with high

humidity

= EXcess energy Is used to circulate the
s closed loop fluid

«tisstillithe most efficient system ini the
University of Nebraska system
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It is not cost effective to replace installed
neatpumps.

Reducing the flow rate to the design rate will

reduce pumping costs.

= The heatpumps only operate. about 20% of
ptiertime; installing selenoidvalves,and
— Variablerspecdidriveswillflirther reduce
"costs.




Reducing the pump size should save $500
ner month

Using variable speed drives on the new

oump should reduce the cost to
approximately $50 per month

= Current cost to operate pum IS, $/50,per
_.month e

= Total utility bill of the ARDC HQ'is $1500
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= \\Vater source heatpumps are the most
efficient method to heat and cool facilities

= Correct design and installation of systems
will maximize efficiently

= “Rules of thumb” should noet be used for
design, but can be useful' when reviewing
plans -
"B@orrect'design is better than conservative
design




