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Building Overview

m Location: Richmond, VA

m Size: 132,500 s.f.
m Owner: The Virginia Commonwealth University



Building Overview

Classroom
Building

Laboratory Building



Building Uses

Classrooms
Laboratories
Auditoriums

Greenhouse

Aquatics Facility
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Lighting Depth- Lobby
Location

First Floor Second Floor



Lighting Depth- Lobby
Plan

First Floor Second Floor



Lighting Depth- Lobby
Elevation

11B
Vinyl Composition Tile Gypsum Wall Board

Wood Paneling

Slate Gypsum Wall Board



Lighting Depth- Lobby
Design Considerations

m Focal Points:
— Stairway
— Building Exits
— Corridors

m Adjustment between outdoors and
1indoors



Lighting Depth- Lobby
Design Goals

m Highlight Wood Paneling

m Provide guidance in direction
m Inviting atmosphere

m Target Illuminance: 10 fc

m ASHRAE/ IESNA 90.1 Power Allowance:
1.3W/s.t.



Lighting Depth- Lobby
Layout

D1
(1) 13W CFL

S1
(1) 13W CFL
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Lighting Depth- Lobby
Layout

D1
(1) 13W CFL

S1
(1) 13W CFL

T1
&8 (1) 50W MR16

WW2
(1) 32W T8
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Final Design Rendering




Lighting Depth- Lobby
Final Design Rendering




Lighting Depth- Lobby
Conclusions

Power Allowance:

ASHRAE/IESNA 90.1 1.3 W/s.f. OK

Target Illuminance Values:
First Floor: 10fc

Second Floor: 10fc

Design Illuminance Values:

First Floor: 10t OK
Second Floor: 10fc. OK

AREA (ft2) 2660
POWER DENSITY (W/ft2) 0.86

- Highlight wood paneling OK

- Provide guidance in direction OK

- Inviting atmosphere OK
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Auditorium

Lighting Depth
Location







Lighting Depth- Auditorium
Elevation

: . : Gypsum Wall Board
Acoustic Ceiling Tile and Marker Board

Gypsum
Wall Board

Vinyl Composition Tile

Carpet



Lighting Depth- Auditorium
Design Considerations

m Focal Points:
— Speaker
— Marker boards

m Task dependent flexibility 1n light
levels



Lighting Depth- Auditorium
Design Goals

m Draw attention to front of room
m Flexible system
m Academic atmosphere

m Target Illuminance: 30 fc

m ASHRAE/ IESNA 90.1 Power Allowance:
1.4W/s. 1.



Lighting Depth- Auditorium
Layout
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D1
(1) 13W CFL

F1
(2) 32W T8

VAV A
(1) 54W T5HO

WW3
(1) 13W CFL



Lighting Depth- Auditorium

| Final Design Rendering




Lighting Depth- Auditorium

| Final Design Rendering




Lighting Depth- Auditorium

Conclusions

Power Allowance:

ASHRAE/IESNA 90.1 1.4 W/s.f. OK

Luminaire
D1
e [ w [ wmw

POWER DENSITY (W/ft2)

- Highlight white boards

- Flexible system

- Academic atmosphere

Target Illuminance Values:
General: 30fc
Task: 30fc

Design Illuminance Values:
General: 30fc OK
Task: 35fc OK
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Electrical Depth- Central vs. Distributed
Transformers

Considerations

m Number of Transformers
m Building Configuration

m Size and Space Restraints
m Cost



Electrical Depth- Central vs. Distributed
Transformers

Number of Transformers

m 7 large transformers= 22 small transformers

DISTRIBUTED TRANSFORMER SIZE CALCULATION

-




Electrical Depth- Central vs. Distributed
Transformers

Building Configuration

m Large, horizontally oriented building
m Stacked electrical rooms
m Average Area of Electrical Rooms: 81 s.f.



Electrical Depth- Central vs. Distributed
Transformers

S1ze and Space Restraints

m Distributed System =+
QRNA o f

Physical Size Comparison

Current Resized Increase in Size (H XW x D)
Ph sical Size (H x W x D) (in.)| Transformer Tag|Physical Size (H x W x D) (in. (in.)

75 39/ 3/8 x 26- 1/8 x 19- 1/8

7-500 75 X 44- 1/2 x 36 1125 39- 3/8 x 26- 1/8 x 19- 1/8 82.5 x 60 x 40.5
112.5 39- 3/8 x 26- 1/8 x 19- 1/8
112.5 39- 3/8 x 26- 1/8 x 19- 1/8

75 9/ 3/8 x 26- 1/8 x 19- 1/8
30-1/8 x 20- 1/8 x 14- 1/8 46- 5/8 x 41- 1/8 x 22- 1/8
39- 3/8 x 26- 1/8 x 19- 1/8
30-1/8 x 20- 1/8 x 14- 1/8

9/ 3/8 x 26- 1/8 x 19- 1/8 52-7/8 x 41- 1/8 x 28- 1/8
39/ 3/8 x 26- 1/8 x 19- 1/8

39- 3/8 x 26- 1/8 x 19- 1/8 25 x 20- 1/8 x 14~ 1/8
25 x 20- 1/8 x 14- 1/8

39/ 3/8 x 26- 1/8 x 19- 1/8
25x20-1/8 x 14-1/8
25 x 20- 1/8 x 14- 1/8
25 x 20- 1/8 x 14- 1/8
30 30- 1/8 x 20- 1/8 x 14- 1/8
30- 1/8 x 20- 1/8 x 14- 1/8 25 x 20- 1/8 x 14- 1/8 50 x 40- 1/4 x 28- 1/4
25 x 20- 1/8 x 14- 1/8
30- 1/8 x 20- 1/8 x 14- 1/8
30- 1/8 x 20- 1/8 x 14- 1/8 50 x 40- 1/4 x 28- 1/4
25 x 20- 1/8 x 14- 1/8

—

T-300 62- 1/4 x 31- 1/4 x 30- 1/4

N
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112.5

W
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56 x 31- 1/4 x 24- 1/4

39- 3/8 x 26- 1/8 x 19- 1/8

39- 3/8 x 26- 1/8 x 19- 1/8
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75 x 60- 3/8 x 42- 3/8

A=Y
[&)]

[y
a1




Electrical Depth- Central vs. Distributed
Transformers

Cost
m Distributed System= + $10,380.00

Cost Comparison

Resized
ransformer Tag Cost (U.S. $ ransformer Tag|Cost (U.S. $

2,970
112.5 4,300
1125 4,300
112.5 4,300
2,970
2,100
4,300
1,725
2,970
2,970
4,300
1,350
2,970
1,350
1,350
1,350
1,725
1,350
1,350
1,725

Cost Difference (U.S. $

T-500

10,000
T-225K 7,900

2,970

2,970

2,100

2,100 1,350
1,350

o o

+2,325
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Electrical Depth- Central vs. Distributed
Transformers

Conclusions

m Distributed System =
— Increased number of transformers
— Increased area of equipment

— Increased cost

m Central Transformer System 1is best



Presentation Outline

m Building Overview
m Lighting Depth
— Lobby

— Auditorium

m Klectrical Depth
m Mechanical Breadth

m Conclusion
m Questions



Mechanical Breadth- Low Emissions
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m Feasibility
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Mechanical Breadth- Low Emissions
(Generator

Existing System

m Eight Roof Top Units

m Power

— Three Motor Control Centers
— Utility



Mechanical Breadth- Low Emissions
(Generator

Modified System

m Utility Power
— T'wo motor control centers
m Low Emissions Generator
— One motor control center
— All eight roof top units

—480/277V, 60 Hz, 1250 kW generator
— Produces domestic hot water



Mechanical Breadth- Low Emissions
(Generator

Feasibility

m Process exhaust stream created for
generator set

m Inefficiencies

— Creation of process exhaust stream
— Heat exchangers in the flue system



Mechanical Breadth- Low Emissions
(Generator

Initial Cost

m Low emissions generator set=+ $164,030.00

INITIAL COSTS
MODIFIED
. Bare Mat. Cost Total Equip.

mquip. (US. $)
GEN SET $142,500.00
6" PIPE $32.50
$106.00
90's $70.00

TOTAL $164,030.00




Mechanical Breadth- Low Emissions
(Generator

Energy- Utility

CURRENT SYSTEM- MONTHLY ELECTRIC COSTS
Enter the kw for the Billing Months of Jun Billing Months of
B U
=

GENERATION

L] L]
Wi Ch Poak ; RO E t g y t —
5006632 por i 785007239 poritth_ | u X1sting system

Off Peak $0.05645 per KW-h b $0.05757 per kW-h
] [ ]

: $202,56428 per year

Maximum $0.30248 per kW

All KW-h $0.00111 per kW-h
kW Charge On Peak $0.71000 per kW

Maximum $0.59000 per kW

DISTRIBUTION

Customer Charge $20.93000 per month i $20.90000 per month
All KW-h $0.01029 per kW-h ! $0.01029 per kW-h

kW Charge Maximum $4.80000 per kW | $4.80000 per kw
0 0000000000000 | [ ]
i $0.00770 per kW-h

Public Space

Occupancy Surcharge $0.00154 per ki-h
Reliability Energy Trust $0.00065 per kW-h
Fund

Gneration Procurement
Credit
SUB-TOTAL

$0.00002 per kW-h

Subtracting once monthly charges

Biling for average 7 day week less demand and peak charges $7,222.48
Billing for 1 month less demand and peak charges $28,889.93}

Yearly Cost of Electrical Service $202,564.28




Mechanical Breadth- Low Emissions
(Generator

Energy- Natural Gas

MODIFIED SYSTEM- MONTHLY NATURAL GAS COS

Billing Months of January-
YSTEM

eating and/or Cooling $17.00000 per month $17.00 d’f' d S t —_—
on-heating and Non-coolng $11.75000 _per month H I\/_[O 111¢€ yYS cnm-—

Ma?L’:‘;t{LY $1.0957 per therm $13,249.64 $ 1 7 9 ’ 4 8 8 . 44 p er ye ar

ebruar $1.0957 per therm $13,249.64
March $0.9833 per therm $11,890.46
$0.9833 per therm $11,890.46
$0.9390 per therm $11,354.76
une $0.7543 per therm $9,121.30
$0.7543 per therm $9,121.30
August $0.7331 per therm $8,864.94

eptember $0.8568 per therm $10,360.77
October $0.8603 per therm $10,403.09
ovember $0.9512 per therm $11,502.29
$1.0957 per therm $13,249.64

Enter the therms for the desired
system

> m|<
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October ~ $08603 pertherm |

ol|Z2
®
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o
3
o
)

irst 125 therms $0.30930 per therm $3,740.18
ext 875 therms $0.25030 per therm $0.00
Over 1,000 therms $0.19030 per therm $0.00

SUBTOTAL MONTHLY COSTS $3,768.93
|

Monthly Costs Incurred Over a Year $45,227.15
I

Yearly Cost of Natural Gas $179,485.44
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Mechanical Breadth- Low Emissions
(Generator

Conclusions

m Feasibility
m Initial Cost
m Energy
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Conclusion

m Lighting Depth
_ Lobby

— Auditorium

m Electrical Depth

— Central vs. Distributed Transformer System

m Mechanical Breadth

— Low Emissions Generator
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