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|. Executive Summary

In order to better understand the Bellevue Ambulatory Care Pavilion’s performance, an
energy model simulation run by Trane Air Conditioning Economics (TRACE) 700 software
was performed. This simulation helped calculate cooling loads, energy consumption and

various costs to run the building.

In conclusion, the simulation yielded mixed results; some values seemed reasonable
while others represented unusual trends. Calculated cooling loads and cfm/ft? values fell
within a logical range, as did percentage of energy consumption for each component of the
building. However, after looking at a monthly profile of energy consumption and yearly
energy cost, values appeared to be a bit off target. In terms of monthly energy
consumption, the summer months had a much lower energy profile than a typical large
project building in New York City. Also, the cost per square foot of building area seemed
quite high. This could either be a mistake in the energy modeling or it could reveal a

potential area for improvement in terms of building energy consumption.
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II. Mechanical System Revisited

The 207,000 ft2 Bellevue Ambulatory Care Pavilion serves as an addition to the Bellevue
Medical Center, America’s oldest public hospital, which originally opened in 1736 and last
had renovations in 1973. Since it shares functions with the older parts of the Medical
Center, some of its energy systems and sources root themselves in the systems of the older
building. Instead of having a local chiller plant, the Pavilion has 1920 gpm of 419F chilled
water transported to eleven on-site air handling units via 2 chilled water booster pumps.
The older 9000-ton chiller plant consists of one steam powered and three electric powered
chillers which supply chilled water to all parts of the Bellevue Medical Center, old and new.
For heating purposes, high pressure steam is tapped from the main New York City line
(supplied by Con Edison) and flows through the air handling unit heating coils at 5 psig.
Also, the condenser water supply comes from a module of 8 rooftop cooling towers at the
older medical center. Eleven air handling units, which supply anywhere from 3,500 to
40,000 CFM of 51.6°F to 95.8°F conditioned air, serve all spaces of the Ambulatory Care

Pavilion. Figure 1, below, represents a general schematic of the mechanical systems.
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Figure 1: General Mechanical System Schematic
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I11. Design Load Analysis

To estimate design loads, annual energy consumption, and operating costs for the
Bellevue Ambulatory Care Pavilion, Trane Air Conditioning Economics (TRACE) 700
software was used as the building energy simulation program. In order to ensure correct
data and computer inputs, information in several building categories were obtained from
design documents, printed and electronic. Information obtained from these documents
included the following:

e Occupancy per Room (taken from Life Safety Plans)

e Room Areas (determined by “Area” commands on AutoCAD)

¢ Room and Floor Heights (taken from room finish plans and sections)

e Glazing Percentage (taken from plans and elevations)

e Lighting Loads in W/ft? (taken from lighting plans and fixture schedules)

e Equipment Loads (taken from electrical power plans)

¢ Building Construction (taken from partition and detail drawings)

e Mechanical Equipment Components and Operations (taken from plans,
schedules, specifications and shop drawings)

For the most part, indoor spaces of the Ambulatory Care Pavilion used preset inputs
from the Lights - Extended Care Patient schedule (see Appendix A for an example). This
schedule includes a reduced required load before and after normal occupancy hours, which
fits well into this building’s profile. Other space types which did not fall under the People -
Extended Care Patient schedule, such as General Office and Main Entrance Lobbies, were
used as inputs in the TRACE 700 analysis.

Certain values (flow rate, demand charges, etc.) needed to be inputted into TRACE 700
in order to obtain accurate simulation results. The following values represent a few preset
parameters for the building:

e 1920 GPM of chilled water, chiller COP of 4.433, total supply air flow of
140,020 cfm
e KW Demand Charge = $15.58 and $12.04 (June-Sept and Oct-May, respectively)

e $1.39/kwh Consumption Rate and $2.08/therm steam rate
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Assumptions:

Several assumptions were implemented into this analysis to account for missing
information, limitations with TRACE 700, and simplification of design. They include the
following:

e Toilet Rooms, Storage Rooms, Electrical Closets and Janitor Closets were not
included in the analysis. Most of these spaces had undercut doors which allowed
in minimal supply air from corridors for ventilation and did not have separate
supply air, as per design. This will cut down on the total analyzed square feet.

e Exterior walls along parts of the building’s north and west facade included 12”
concrete shear walls with 4” polystyrene insulation and face brick. TRACE 700
did not have this wall type in its menu; the most similar wall type used had 8”
LW concrete with 5” polystyrene insulation and face brick.

e Even though the building uses several air handling units to supply conditioned
air to its spaces, many of these units have typical characteristics. Therefore, all
typical units were combined to create three separate air systems used in the
TRACE 700 analysis.

e The building does not have a local cooling tower module or chiller plant.
Condenser water and chilled water taps from the plants in the adjacent medical
building. A local cooling plant was used in this analysis with the same EER but
reduced flow rate.

¢ Instead of inputting a universal W/ft? for equipment loads in each room, total
watts was used instead for individual spaces; most spaces had typical layouts
but equipment types varied frequently. Equipment loads included wattage
outputs from televisions, computers, copiers, medical exam equipment, etc.

e Ventilation rates and percentages, pressure drops, fan locations and motor
horsepower values were all determined from mechanical schedules and cut

sheets.
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Computed Cooling Load:

An energy analysis was not performed by the engineer of this project, for it was not in the
scope of work. No values will be available for comparison and accuracy purposes. After
accounting for all assumptions and requirements for a sufficient building model, an energy

analysis reported data as shown in the following figures and tables.

Table 1: Computed Cooling Load, Supply Air and Ventilation

530 ft2/ton 0.81 cfm/ft? 0.28 cfm//ft?

The TRACE 700 simulation yielded annual energy consumption percentages for
different components of the building. As expected, receptacle and room equipment loads
accounted for the largest percentage of energy consumption. Figure 2 below represents the

fractions of energy which certain building components consume.

18.7%

m Cooling

B Heating

22.2% m Lighting
23.9% H Fans/Pumps

M Receptacle/Equipment

Figure 2: Energy Consumption Pie Chart
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Relating to the previous figure, Table 2 shows the energy consumption percentages and

kwh amount of each component.

Table 2: Energy Consumption Distribution

181325

18.7% 303629
23.9% 387247
22.2% 360203
24.0% 387658

In order to understand the building’s energy consumption pattern based on a month to
month study, the TRACE 700 analysis reported a Monthly Energy Consumption profile, as
shown in Figure 3. The most energy consumed falls within the winter months. This
observation makes sense when relating to energy consumption in Figure 1, for heating
consumes more energy than heating in this building. However, it seems peculiar as to why
the summer months do not consume more energy. Further research and more in-depth

simulations may yield more reasonable results and explanations.
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Figure 3: Monthly Energy Consumption
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Once monthly energy consumption data was determined, demand charges and

consumption rates yielded a monthly and annual cost to run all equipment within the scope

of Figure 2.
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Figure 4: Monthly Cost of Total Operation

Summing up the monthly costs from Figure 4 yields an annual energy cost of
$2,189,857.27. The months of April and May seem to consume the least amount of energy
and cost the least. This may be due to the economizer features on the air handling units of
the building. Temperatures in April and May fall within the economizer set temperature of
55 degrees F, which calls for less heating capacity and no cooling capacity; this would result

in less energy consumed by the chillers and pumps.

To sum up the cost analysis, using the annual energy cost based on square footage
would yield a cost of $10.58/ft2. This seems like a relatively high cost per square foot. A

likely consideration for improvement would involve energy monitoring, reduction and

efficiency.
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IV. Appendix A: TRACE 700 Templates

—

Weather Inputs for New York City
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Weather Overrides
Summer Ciry bulb |BE| *F Ok,
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W irker Ciry bulb |15 F e
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Clearness Summer ||:|.85

Sample Room Template

Internal Load Templates - Project

Altemative |.&Itemati\-’e 1 j

Description | Typical Floor NONCURTAIM waLL |

People...
Type |General Qffice Space j
Dengity |1 Peopls - Schedule | Coaling Only [Design) j
Sensible 250 Btush
Latent 200 Btush

Lighting...
Type |F|ec:essed fluorescent, vented retum, 20% load to space j

Heat gain |0.93 Wit ft b

Schedule |Peaple - Extended Care patiej

Mizcellaneous loads...

Type |N0ne j
Energy 0 Wits ft - Schedule |Pecple - Extended Care patieﬂ
Energy ,—_|

reter Mone 7

Cloze

i

Mew
Copy
Delste

Add Glaobal

Al

Internal Load | Auirflows ] Thermastat LConstruction

|

FRoom
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Sample Construction Template

Construction Templates - Project

Alternative I.fl‘-.ltemalive 1 ;I 4|ﬁpply
Dezcription IMezzanine Flaar ;l
. LI-factor
Construction. . Blu/he e F Mew |
Slab IE" L' Concrete LI IEI.1 BE93E Copy |
Root  [6" Hw Conc, 4" Ins ~| |nossEsEze Dielete |
wal  |Face Brick, 8" Lw Concrete, 5" Ins | 0040049 EIET |
Fartition ID.?E" Gyp Frame LI ID.SB?SES

|J-Factar Shading

Glass type... Bu/hfe'F  cosf
Wwindow | Triple Clear 174" >| oz 0,57
Skylight | Triple Coated 1/4” > oz 0.3
Height...
wal  [85 ft
Frofr [12167 ft
Plerum |3.EE? ft
Internal Load I Airflowm Thermostat Construction I Boom
Sample Preset Schedule
1 Schedules BE X

Schedule type IUtiIization LI — Schedule Definition .
Biesit IL' BT = _I Start End —I_
escription ights - Extended Care patienl -
Manth IJanuary LI IDecember LI
Simulation type  (* Reduced year
® Fullgeen Day typel[looling deszign LI IWeekday LI Mew Sched |
Comments : :
Start time End time Percentage Copy Sched
Midright Tam 0 4] _CopySched |
Tam B p.m 100 |
January - December Cooling design to Weekday 5 b B pm a0 —I Del Sched
Heating design — B
January - December Saturday to Sunday Bpm. Midright Ell
Hew Definitionl
el Definition | Copy Definitionl

Reset and lockout table
& Sensor type Op Feset Offset And

| | IS
| | =

MNOTE: The rezet and lockaouts are available for the following:  Design phase infilration, ventilation, reheat minimum, and all system
simulation schedules.

Schedule 1 Graphs
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