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EXECUTIVE SUMMARY

OBJECTIVE

The Feasibility Study for HVAC Upgrade was performed as part of the Energy Engineering
Analysis Program (EEAP). The purpose of the Feasibility Study for HVAC Upgrade is to
determine the economic feasibility of replacing failed or failing HVAC equipment in 70
buildings at Fort Riley, Kansas. This study is being performed in conjunction with the
Feasibility Study for Installation of UMCS at Fort Riley. Two hundred sixteen buildings are
evaluated in the UMCS study.

FACILITY DATA AND BUILDING SELECTION

Several types of buildings are evaluated in this study. The building types include
administration buildings, barracks, chapels, clinics, dining facilities, maintenance shop
buildings, recreational facilities, flight simulator buildings, and training buildings. The
energy sources for these buildings include two fuel types, electricity and natural gas.

Seventy buildings were selected from a list of 216 buildings, which are also included in the
UMCS feasibility study. Three data sources were used to select the buildings with failed or
failing HVAC systems for the analysis. The three data sources included:

* Building lists from the Fort Riley Public Works Energy Branch of specific buildings
to include in the analysis.

 List of 235 buildings from the Fort Riley Maintenance Shop listing the condition of
HVAC systems and controls.

e TField survey data from 216 buildings surveyed by EMC Engineers, Inc. for the
purpose of an UMCS feasibility study.

METHODOLOGY

A field survey was performed to document the HVAC system components for repair and to
document information for replacement of existing HVAC systems. HVAC system
components were visually inspected for damage, missing parts, and functionality. The
HVAC systems were also observed for possible replacement with new, more efficient
HVAC systems. Mechanical equipment rooms and building spaces were observed for
space requirements and clearances for installation of proposed HVAC system replacements.
Building use and building space conditions were also observed as part of the field survey
for proposed HVAC system replacements.
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HVAC system descriptions and conditions were tabulated from the field survey data. The
HVAC system components for repair were listed and repair costs developed. Where
applicable, the proposed HVAC systems for replacement were identified and evaluated for
technical feasibility for those buildings. Construction costs were developed for the
proposed HVAC replacement systems.

The energy savings for HVAC replacement systems were estimated through computer
modeling of the existing and the proposed energy efficient HVAC systems. Representative
buildings from the UMCS feasibility study were used as the baseline computer models in
this analysis. Energy savings for proposed HVAC replacement systems from the
representative buildings were prorated on a square foot basis to derive energy savings for
similar building HVAC system replacements.

Life cycle cost analyses were performed for the proposed HVAC system replacements in
accordance with ECIP guidance, using the calculated energy savings and systems
replacement costs. Energy savings and costs for the proposed HVAC system replacements
were summarized.

SUMMARY

HVAC system components in need of repair were found in 40 of the 70 buildings
evaluated.

The proposed HVAC system replacements were analyzed for 39 of the 70 buildings
evaluated. A total of 51 proposed HVAC system replacements were analyzed. The
economic analysis for the proposed HVAC system replacements revealed that 32 of the 51
HVAC systems analyzed qualified for the ECIP funding program (simple paybacks below
10 years and SIRs greater than 1.25).

RECOMMENDATIONS

The HVAC system components, presented in Table ES-1 on page ES-4, are recommended
for repair to restore the existing HVAC systems to their intended operating condition.
Some of the HVAC systems evaluated overlapped between the analyses for HVAC repair
and replacement. Those HVAC systems which qualified economically for replacement
were removed from the HVAC components for repair list. The total cost for the
recommended HVAC system components for repair is $56,887.

The HVAC systems, presented in Table ES-2 on page ES-5, are recommended for
replacement with more energy efficient HVAC systems. The 32 proposed HVAC system
replacements which qualified for the ECIP funding program are recommended to be
submitted for project funding.
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The proposed HVAC systems not qualifying for the ECIP funding program were not
. recommended for replacement. The nonrecommended HVAC system replacements are
presented in Table ES-3 on page ES-7.
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TABLE ES-1

RECOMMENDED HVAC COMPONENTS FOR REPAIR

REPAIR COST
BLDG TYPE |BLDG NO. BLDG NAME DESCRIPTION OF HVAC COMPONENTS FOR REPAIR ($)
Admin.
Buildings 302 FINANCE ADMIN FAN BEARING 91
313 CIV PERS BLDG CONDENSER COIL (PLUS COVER) 797
7636 |REGIMENTAL HQ BLDG CONTROL VALVE 2-1/2" 1,050
8056 |DET DAY ROOM PUMP, 3/4 HP 744
Admin. & COOLING COIL, 2ROW, 30" x 30", STEEL PIPE SCH. 40,
Supply 1.25" W/HANGERS & 1.25" FIBERGLASS PIPE
Buildings 7602 |ADMIN & SUPPORT BLDG |INSULATION, 1.5" THCK 3,914
COOLING COIL, 2ROW, 30" x 30", STEEL PIPE SCH. 40,
1.25" W/HANGERS & 1.25" FIBERGLASS PIPE
7608 |ADMIN & SUPPLY BLDG INSULATION, 1.5" THCK 3,914
COOLING COIL, 2ROW, 30" x 30", STEEL PIPE SCH. 40,
1.25" W/IHANGERS & 1.25" FIBERGLASS PIPE
7652 |ADMIN & SUPPLY BLDG INSULATION, 1.5" THCK 3,914
COOLING COIL, 2ROW, 30" x 30", STEEL PIPE SCH. 40,
1.25" W/HANGERS & 1.25" FIBERGLASS PIPE
7658 |ADMIN & SUPPLY BLDG INSULATION, 1.5" THCK 3,914
Barracks
Buildings 7612 |ENL BARRACKS W/AS PUMP SEAL 208
7614 |ENL BARRACKS W/AS PUMP SEAL 625
7810 |ENL BARRACKS W/O DIN PUMP SEAL 417
7814 |ENL BARRACKS W/O DIN PUMP, 2 HP & PUMP SEAL 1,219
8002 |ENL BARRACKSW/ODIN |CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 2,227
8012 |ENL BARRACKSW/ODIN |CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 2,227
8014 |ENL BARRACKS W/O DIN CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 1,114
8038 |ENL BARRACKS W/O DIN CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 2,227
8040 |ENL BARRACKSW/ODIN |CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 1,114
8042 |ENL BARRACKSW/ODIN |CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 2,227
8048 |ENL BARRACKSW/ODIN |CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 1,114
8050 |ENL BARRACKSW/ODIN |CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 1,114
8052 |SRENL QTRS CONTROL VALVE 1/2" & 3-SPEED FAN SWITCH 2,227/
Maintenance PUMP SEAL, CONDENSATE PUMP GASKET &
Shops 723 MNT HANGAR COMB CONDENSATE SHUT-OFF CONTROLS 1,439
DAMPER ACTUATOR, PUMP SEAL, CONDENSATE PUMP
GASKET, CONDENSATE SHUT-OFF CONTROLS & PUMP
727 MNT HANGAR COMB MOTOR, 1/3 HP 1,935
REPLACE FOUR STEAM HEATING COILS, 980,000 BTUH
741 MNT HANGAR COMB CAPACITY EACH 4,975
CONTROL VALVE 1-1/2", PUMP MOTOR, 10 HP & PUMP
820 TAC EQUIP SHOP SEAL 2,094
DAMPER ACTUATOR, CONTROL VALVE 1" & CONTROL
8390 |TAC EQUIP SHOP VALVE 3/4" 1,975
Recreation &
Retail Facilities 202 PHYS FITNESS CTR CONDENSER COIL (PLUS COVER) 979
7485 |BOWLING ALLEY VARIABLE SPEED DRIVE W/ CONTRLER,10HP 3,459
CONTROL VALVE 1-1/2", CONTROL VALVE 2", CONTROL
6914 |EXC MAIN RETL VALVE 1-1/4" & DAMPER ACTUATOR 2,098
6940 |INDOOR SWIM POOL DAMPER ACTUATOR 223
Simulator MOVING TARGET
Building 7739  |SIMULATOR BLDG DAMPER ACTUATOR 893
Training
Building 6620 |COMMUN ACT CTR PUMP SEAL 417]
TOTAL REPAIR COST $56,887
ES-4
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Five energy retrofit projects were identified for HVAC upgrade by the Fort Riley Public
Works Energy Branch. These projects were recommended for funding under the Federal
Energy Management Program (FEMP). The five projects are presented in Table ES-4.

Table ES-4. HVAC Energy Retrofit Projects Recommended for FEMP

Project No.

Project Description

Project No.1 Upgrade HVAC Systems in Dental Clinics

Building 602 - Convert DD AHU to DD VAV AHU

Building 7665 - Convert MZ AHU to VAV AHU

Building 7670 - Convert DD AHU to DD VAV AHU

Project No.2 Upgrade HVAC Systems in Dining Facilities

Building 7245
- Replace SZ AHUs with VAV AHUs
- Replace MAUs with HRUs
- Replace large STM BLR with smaller HW BLR and
smaller STM BLR

Building 7606
- Replace SZ AHUs with VAV AHUs
- Replace MAUs with HRUs
- Replace large STM BLR with smaller HW BLR and
smaller STM BLR

Building 7654
- Replace SZ AHUs with VAV AHUs
- Replace MAUs with HRUs
- Replace large STM BLR with smaller HW BLR and
smaller STM BLR

Project No. 3 Upgrade HVAC Systems in Indoor Swimming Pool Buildings

Building 6940 - Replace H&V with HRU

Building 8069 - Replace H&Vs with HRUs

Project No.4 Upgrade HVAC Systems in Bowling Alley and Community Activiities

Center

Building 7485 (Bowling Alley) - Convert DD AHU to DD VAV
AHU

Building 6620 (Community Activities Center)
- Replace SZ AHUs with VAV AHUs
- Convert MZ AHU to VAV AHU
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Project No. Project Description

Project No. 5 Upgrade HVAC Systems in Fire Station, Unit Chapel, Motor Pool Admin,
and Battalion Headquarters

e Building 5000 (Fire Station) BLR
- Replace MZ AHU with three Furnace Air Conditioners
- Replace ACCU with three Smaller ACCUs
- Replace HW Boiler with Smaller Modular HW

e Building 7086 (Unit Chapel)
- Replace SZ AHU with VAV AHU

e Building 7178 (Motor Pool Admin)
- Replace three WACs with SZ AHU and ACCU

* Building 7806 (Battalion Headquarters)
- Replace SZ AHU with VAV AHUs

The energy savings and economic parameters for the projects are presented in Table ES-5
on the page ES-10.
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