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Presentation Format

What led to the decision to use Geothermal?
i Design Strategies to maximize impacts

i Brief Intro to Ground Source Heat Pump Systems
i JNUOGs specific solution

i Energy Conversion is part of a larger issue
i Design & Construction Challenges



Learning Objectives



Overview of the
Geothermal Project



JNU Basics

R T g
400,000 annual enplanements

Owned by City & Borough of Juneau

Operates as an Enterprise, quasi-autonomous, led by a
Board appointed by the elected city Assembly.

Full Service Airport (121, 135, military, GA)

Alaska Airlines is the only Part 121 carrier

Al rfield constructed 1 n 19
Airport is constructed on filled wetlands




Terminal History

1948 Original terminal. = %A SR [
1957 2-story addition & tower. BRiass Sl &=
1972 North face addition. = “ :
1984 50,000 s.f. added.




Terminal Improvements Project Priorities

Reduce Operating Costs

Increase energy efficiency.
Increase revenue opportunities.

Modernize Infrastructure

Replace worn out mech/elect systems, interior finishes.
Replace 1984 roof, including improving thermal envelope.
Correct code deficiencies (including ADA).

Improve passenger experlences

Reduce congestion for passengers in baggage area, security screening, check-in,
and departure lounge.

Improve efficiencies and comfort of group tour passenger and baggage handling.
Restore public meeting room to meet demand.

Improve food and retail concessions, especially in secure departure lounge.
Modernize the aesthetics of the terminal building.



Overview

Phased Approach

Strategies

. Good design, rather than
lots of design.

. High performance envelope.

. Efficient lighting and energy
standards.

, Consider alternative energy
sources.

. Increase use of daylight.
. Modernize aesthetics.



Phase | Project Basics

TOTAL PROJECT FUNDS = $23 million

. FAA Funding: $9.9 million

. State of Alaska Funding: $2.8 million
i Included $513,000 Alaska Energy Authority Grant

. City & Borough of Juneau Funding: $10.3 million

DESIGN TEAM: Jensen Yorba Lott Architects

. Doug Murray, Mechanical Engineer
. Jim Rehfeldt, Energy Engineer



Exterior Improvements

12,000 s.f. 2-story addition
R 45+ Roof; R 40 Wall . I ﬂ 1)

LED Exterior Lighting - WMIH[IP’ "
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Ice Melt Sidewalk St i i 5 0 i

Increased weather protection



Overview

Interior Improvements

Increased daylight with sensors 5j
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Fluorescent & LED Interior Lighting

Improved air quality




Expanded Bag Belt &
Visitor Information Center

Natural materials: terrazzo,
slate, granite, cedar to reflect
Ideals of sustainability.



Description of the
Geothermal System



Why Geothermal Heat Pumps?

Energy benefits: greater
efficiency; lower costs

Equipment benefits: "

. . er-Source
multiple small units v. Heat Pump Unis
central plant; ease of
maintenance Syste

Building design benefits:
space savings; lower
construction costs

Environmental benefits:
renewable energy;,
modeling stewardship

Standby




JNU Feasibility Study

. Compared GSHP to
new elect boilers.

. Considered various
types of GSHP systems.

. Conducted Life Cycle
Analysis of construction
and operating costs.

., Study & Staff Cost =
$40,000.
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DHW | REFRIGERANT
HEAT EXCHANGER __
(DE-SUPERHEATER) '\_\__‘_\\

DOMESTIC HOT
_I WATER (DHW)

GROUND LOOP

| ANTIFREEZE -

BYPASS VALVE WATER 50LN

Closed Loop with 108 vertical borings, each 360 ft. deep.
16 miles of HDPE pipe in the field.
1.8 miles of piping in the sidewalk Ice Melt System.

29 Electric Heat Pumps: 26 water-to-air (Climate Master);
3 water-to-water (McQuay).

1 Climate Master Direct Outside Air Supply (DOAS) unit.



Drilled Vertical
Borings

Loop Field = 110 ft. x 275 ft.
under commuter/charter
aircraft tie-down area.

Geothermal loop is sized to
accommodate replacement of
pre-1985 portions of terminal.



