
Salamander Hospitality Resort and Spa:

Middleburg, VA

Luke Renwick  | April 14, 2010 | Lighting/Electrical  

Professors Houser and Dannerth



•Lighting Redesign – 4 Spaces:

•Exterior Courtyard

•Living Room

Thesis Scope of WorkSalamander Resort and Spa

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Branch ckt. Redesign

•Electrical Depth Topics

•Static  vs.  Rotary UPS

•Feeders vs. Bus ductFeeders vs.  Bus duct

•Architectural Breadth

•Mechanical Breadth
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•5 Star/5 Diamond Resort and Spa

•Middleburg, VA

•340 Acre Site

•230,000 Sq. Ft.

•LEED Certification

Pendleton Rd.
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General Design Goals

• Lighting respectful to traditional Virginia 

horse and wine country

• Promote relaxation with location of light 

and use of warm color temperature sources

Salamander Resort and Spa

•Introduction/Overview

•Lighting Depths

•Exterior Courtyard
and use of warm color temperature sources

• Exhibit elegance, class, high quality
•Living Room
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• Design Criteria and Considerations

• Welcome guests

• Guide travel to main entrance
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Exterior Courtyard

• Safety for pedestrians

• Light for unloading - Valet
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IES – ILLUMINANCE  DESIGN ILLUMINANCE

Entrances (Active) 5 fc 5 fc

Prominent Structures 5 fc 10 fc

Sidewalks (Roadside) 0.6 fc 0.5 – 1.0 fc
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Living RoomSalamander Resort and Spa

IES – ILLUMINANCE  DESIGN 
ILLUMINANCEILLUMINANCE

Simple Visual Tasks 10 fc 10.96 fc

ASHRAE LIGHTING 
POWER DENSITY

DESIGN LPD

Lobby/Lounge 1.2 W/sq.ft. ‐‐‐
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With Decorative 
Allowance

2.2 W/sq.ft. 0.95 W/sq.ft.



Living Room Daylight StudySalamander Resort and Spa
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• Analysis Goals:

• Daylight Penetration Study

• (Continuous )Daylight Autonomy
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• Energy Savings
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Living Room Daylight StudySalamander Resort and Spa

• Daylight Penetration Study

• Middleburg, VA: 39° N  lat. , 77.7° W  long.
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Living Room Daylight StudySalamander Resort and Spa
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Living Room Daylight StudySalamander Resort and Spa

• Daylight Penetration Study

• Potential Problem – June 21st

• 6:00 am, 7:00 am, 6:00 pm
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Living Room Daylight StudySalamander Resort and Spa

• Daylight Autonomy/Continuous D.A.

• 10 F.C. Target

•Introduction/Overview
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DA
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DA
con
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Living Room Daylight StudySalamander Resort and Spa

• Photosensor Control  Integration•Introduction/Overview

•Lighting Depths

•Exterior Courtyard

OFF SETTING ON SETTING TARGET ILLUM. KWH SAVED

SWITCHING 50 fc. 25 fc. 25 fc. 465.86

ZONE  1 – SWITCHING/DIMMING

•Living Room

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Depth Topics

•Feeders vs.  Bus duct

•Mechanical Breadth

24 HRS/DAY
8760 HRS/YR

3226.6 KWH OF CONTROLLED ZONE JAN FEB MARCH APRIL MAY JUNE JULY AUG SEP OCT NOV DEC
0.3683333 KW IN CONTROLLED ZONE SAVED 0 0 12.8 69.8 61.9 84.4 110.5 91.5 34.9 0 0 0

465.86 KWH SAVED HRS OFF 0 0 34.8 189.6 168.0 229.2 300.0 248.4 94.8 0 0 0
1264.8 HRS SWITCHED OFF/YR PER DAY 0 0 1.1 6.3 5.4 7.6 9.7 8.0 3.2 0 0 0

HOURS SWITCHED

Statistics

HOURS SWITCHED
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JUNE JULY AUG
84.4 110.5 91.5
229.2 300.0 248.4
7.6 9.7 8.0

HOURS SWITCHED

SAVED
HRS OFF
PER DAY



Living Room Daylight StudySalamander Resort and Spa

• Photosensor Control  Integration•Introduction/Overview

•Lighting Depths

•Exterior Courtyard

TARGET
ILLUMINANCE

KWH SAVED

DIMMING 30 fc. 1174.82

ZONE  1 – SWITCHING/DIMMING

•Living Room

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Depth Topics

•Feeders vs.  Bus duct

•Mechanical Breadth

24 HRS/DAY
8760 HRS/YR

3226.6 KWH OF CONTROLLED ZONE JAN FEB MARCH APRIL MAY JUNE JULY AUG SEP OCT NOV DEC
0.368333 KW IN CONTROLLED ZONE SAVED KWH 52.8 54.4 92.5 126.5 126.4 139.2 152.1 132.3 100.2 95.9 52.1 50.4
1174.82 KWH SAVED HRS DIM 143.3 147.6 251.2 343.5 343.1 377.9 413.0 359.2 271.9 260.3 141.4 136.9
3189.557 HRS DIMMED /YR PER DAY 4.6 5.3 8.1 11.5 11.1 12.6 13.3 11.6 9.1 8.4 4.7 4.4

Statistics

HOURS DIMMED

HOURS DIMMED
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JUNE JULY AUG
139.2 152.1 132.3
377.9 413.0 359.2
12.6 13.3 11.6

HOURS DIMMED

SAVED KWH
HRS DIM
PER DAY
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• Design Criteria and Considerations

• Scene Control

• Day vs. Night

• Accent Mural

• Bar feature



Wine BarSalamander Resort and Spa

•Introduction/Overview

•Lighting Depths

•Exterior Courtyard

•Living Room

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Depth Topics

•Feeders vs.  Bus duct

•Mechanical Breadth

Luke Renwick  |  Lighting/Electrical  |  April 14, 2010

Mechanical Breadth

•Conclusions

•Acknowledgments



Wine BarSalamander Resort and Spa

•Introduction/Overview

•Lighting Depths

•Exterior Courtyard
IES – ILLUMINANCE  DESIGN 

ILLUMINANCE•Living Room

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Depth Topics

•Feeders vs.  Bus duct

•Mechanical Breadth

ILLUMINANCE

Simple Visual Tasks 10 fc 12.38 fc (day scene)

ASHRAE LIGHTING 
POWER DENSITY

DESIGN LPD

Leisure Dining/Bar  1.4 W/sq.ft. 0.75 W/sq.ft.
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Lounge



Grand BallroomSalamander Resort and Spa
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Grand BallroomSalamander Resort and Spa

•Introduction/Overview
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•Exterior Courtyard IES – ILLUMINANCE  DESIGN 

•Living Room
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ILLUMINANCE

Simple Visual Tasks 5 ‐ 15 fc 17.7 fc (dimmable)

ASHRAE LIGHTING 
POWER DENSITY

DESIGN LPD

Conference/Meeting/  1.3 W/sq.ft. 1.1 W/sq.ft.
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Feeders  vs.  Bus DuctSalamander Resort and Spa

•Introduction/Overview

•Lighting Depths

•Exterior Courtyard

•Goals

•Calculate cost for long-Run Copper Feeders

•Compare to cost of bus duct

•Living Room

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Depth Topics

•Feeders vs.  Bus duct

•Mechanical Breadth

•Find lowest cost solution
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Electrical rooms containing distribution panels Main switchboard: MSB



Feeders  vs.  Bus DuctSalamander Resort and Spa
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MSB to DN4B3/DN4B3A = 610 ft. MSB to DN4G4A = 600 ft. ;  DN4G4A to DN4G4B = 141 ft.



Feeders  vs.  Bus DuctSalamander Resort and Spa

•Introduction/Overview

•Lighting Depths

•Exterior Courtyard

•Analysis Scenarios:

•Existing copper feeders

•Individual bus duct from MSB to distribution panels

•One large bus duct – tap off to distribution panels

•Individual bus duct to panels – Aluminum bus duct

•Living Room

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Depth Topics

•Feeders vs.  Bus duct

•Mechanical Breadth

•Individual bus duct to panels – Aluminum bus duct

•Large bus duct to panels – Aluminum bus duct

Scenario Total Cost
#1: MSB to Distribution Panels via Feeders $513, 614.15
#2: Individual Busduct to Distribution Panels $439.790.00
#3: Large Busduct with Tap‐offs to Panels $416,732.00
#4 S i #2 ith Al i B d t $351 711 00
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•Savings: scenario #1 – Scenario #4 = $161,903.15

#4: Scenario #2 with Aluminum Busduct $351,711.00
#5: Scenario #3 with Aluminum Busduct $362,460.00
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Heat RecoverySalamander Resort and Spa

•Introduction/Overview

•Lighting Depths

•Exterior Courtyard

•Pressure drop:

•Pipe Length 10.8ft.

•Fittings 32ft.

•Coils 11.5ft.

•Living Room

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Depth Topics

•Feeders vs.  Bus duct

•Mechanical Breadth

•Total Head = 54.3ft.

•Sensible load needed for preheat coil = 480 MBH

•MBH = 500 * GPM * ΔT

•Pump sized at 24 GPM to provide 480 MBH
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Heat RecoverySalamander Resort and Spa
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ConclusionSalamander Resort and Spa
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•Lighting Depths
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•Lighting

•Conservative, decorative lighting respectful to 

middleburg context 

•Enhances architecture/interior design

•Living Room

•Daylight Study

•Wine Bar

•Ballroom

•Electrical Depth Topics

•Feeders vs.  Bus duct

•Mechanical Breadth

•Energy efficient – reduced power consumption by 60%

•Electrical

•Cost effective solution to aluminum bus duct 

replacement of long-run copper feeders

•Mechanical

E
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•Energy savings for heat recovery
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