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Schematic Design Plan Diagram
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Plan Diagram - 24,000sf s 29,900sf
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Plan Diagram - 24,000sf s 29,900sf
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MEP Narrative / Comparative

Southington Public Library

Life Cycle Cost Analysis Repo

Thormnton Tomasetti
14York Street, Suite 201
Portland, ME 04101

Study

LIFE CYCLE COST ANALYSIS

Thornton Tomasetti has completed a Life-Cycle Cost Analysis (LCCA) study for the two HVAC design options of the
new Southington Public Library Project. The project is a new construction located at 255 Main St, Southington, CT.
The proposed building is approximately 23,000 SF with two floors. The LCCA study was based on the conceptual
design information received in August 2022.

The goal of this analysis is to better understand the financial implications of the two design options as
summarized below:

* Option 1: Variable refrigerant flow system with a dedicated outside air system (VRF + DOAS) and fin tube
radiators and radiant panels

* Option 2: Variable air volume system (VAV)

Based on the results of the analysis, the cumulative life cycle cost of the VAV system is $300,000 less than the
cumulative life cycle cost of the VRF system over the 20 year analysis period.

Two whole building energy models were developed in eQuest v3.65, incorporating the building’s as-designed
geometry, window-to-wall ratio, zoning, and the two MEP system types. Envelope thermal properties and lighting
power density are based on the minimum performance values given in ASHRAE 90.1-2019.

Building geometry, zoning, envelope thermal properties, lighting power densities, plug-loads were kept the same
between the two cases.

Simulations were performed to determine the performance of the two cases’ annual energy consumption and
annual utility cost.

See detailed energy model inputs in the Appendix A.

The annual HVAC energy costs, along with first costs, and maintenance costs were input in the Building Life Cycle
Cost program (BLCC 5) for the LCCA calculation. The cumulative costs of each case were compared for 20 years.

It can be seen from the energy analysis summary inTable 1. that the VRF+DOAS system uses comparable energy

as the VAV system. This is because the VRF heating is set to heat only when the outside air is above 40F When the

outside air is below 40F, heating is provided by the perimeter heating from the boiler. The two HVAC systems have
nce e e e the athe ea

Initial Investment HVAC EUI

(kBtuw/sf/yr)

Note:

The annual energy consumption and energy cost are only applicable for comparstive analyses. They are not predictions of actusl energy costs
of the proposed design after construction. Actual cost will differ from thess calculstions due to vanations such as occupancy, building operation
and maintsnance, weather, changss in energy rates, etc.

Thornton Tomasetti Southington Public Library | LIFE CYCLE COST ANALYSIS
August 26, 2022 2

Initial Cost

Annual HVAC
Energy Cost

Annual
Maintenance
Cost

Energy Analysis Summary

VAV vs VRF




MEP Narrative / Comparative Study

Cumulative Cash Flow: Capital, Operational, Maintenance & Replacement Costs
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o

Lycle Cost program (BLCC 5) was used to perform the life cycle cost analysis. The key metric
ttudy was the total life cycle cost of each option.
I'sis was performed with the assumptions outlined below:
rate - $0.18/ kWh*
$1.63/ therm*
bs for discount and inflation (3% discount rate)
iod 20 years beginning 2023
d life cycle of both systems — 20 years

Cash Flow: Capital, Operational, Mai & Repl t Costs

VRF+DOAS: $22 M

1B 20 g = VAV: $1.9 M
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VRF with DOAS =VAV System

Given the time frame of analysis {20 years), the VAV system costs approximately $300,000 less than the
VRF+DOAS option. The VAV system also has lower annual energy costs and maintenance costs. The LCCA study
assumed the same 20 anticipated useful life for both of the options.

Note that this analysis does not account for the value of carbon emissions associated with both systems.

*orovided by CES

Thornton Tomasetti
August 26, 2022

Southington Public Library | LIFE CYCLE COST ANALYSIS
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Ap

endix. A - Ene

General Information

Climate Zone: 5SA TMY2\HARTFOCT.bin

Weather File

Utility Rates

=ting Uty Bl

Electricity - $0.18/kWh

Natursl Gas - $1.63/Therm

Internal Gain

Plug-Loads 0.8 Wist

Lighting 0.7 Wist

Ventilation 10,000 cfm outside air
Envelope

WWR 25%

Roof U-0.032, B30

Wall U-0.055, R-13 + R-10 c.i

Slab on grade

F0.520, R-15 for 24 in

Glazing Assembly

U-0.36, SHGC-0.38, VT-0.42

HVAC Water Loop

Hot Water Loop
Condensing boiler

Boiler Type

Boiler Efficiency

92% Et

HW Loop Temperature

160F / 40F deitaT

Airside HVAC Option 1 VRF + DOAS Option 2 VAV
Cooling Source VAF cooling ”
X cooling
DOAS: Dx cooling - 9
Cooling Efficiency VRF:3.90 COP
3.67 COP
DOAS: 3.67 COP &
Heating Source VAF heating (>40F DA)
Perimeter HW heating (<40F OA) Hot Water
DOAS: Hot water
Heating Efficiency VRF heating: 4.47 COP
Perimeter HW heating: 80% Et 92% Et

DOAS : 92% Et

Fan Control

Variable Speed

Variable Speed

Fan Por

VRF: 0.1 W/cfm
DOAS: 0.88 W/cfm

1.1 W/cfm

Economizer

N/A

Energy Recovery

Total energy wheel
Sensible 76% eff
Latent 74% eff.

Total energy wheal
Sensible 76% eff.
Latent 74% eff

Thornton Tomasetti
August 26, 2022

Southington Public Library | LIFE CYCLE COST ANALYSIS
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