™ =
= = ; ;
e =2 1]
Sensor Piagemeni + Optimization Tool

SPOT on!

Accurate Prediction of Electric Lighting Reduction due
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Daylighting Design Pieces

Daylighting and electric lighting design

Control system design (assume photosensor)
— NLPIP Photosensor Report

— Rsensor

Account for daylighting in whole
building energy use (model)

Commission photosensor system

Lighting Design Control Design Energy Model Commissioning



- Analysis Tool -

Lighting Design

+ D@SIGN TOOI wrvvrssrssssmsssssnsy

Daylighting Design Pieces

o SEtUp | About SPOT .

o Geometry Input

| Import Luminaires . |Advancecl Options . | Interactive View .

Electrical Lighting Calculations Begin

0 Site & Usage
Input

| Shade Control 0—'— Standard & Advanced Shade Calculation

Daylighting Calcwlations Begin + Direct Sunlight Calcwations Begin (optional)

OEIectric Lighting

Results | Interactive View '
Annual Daylight Calculations Finish / Payﬁght Autonomy Calculated
o Daylighting 1
Results

| Daylight Reports I | Interactive View I Detailed Results'

Rendering Calculations Begin
{optional)

( Y Photosensor _ _ _
Generator Phaotosensor Coralation Calculations {optional)

Final Calculations Begin Rendering Calculations {optional)
( Y Final I

Calculations . :
Final Calculations Running Images I | Interactive View I

0 Photosensor
Analyzer

Annual Analysis Begins

o Annual Analysis
Results

| DOE-2 Output . | Cx Reports I

Control Design Energy Model Commissioning



Daylighting Design

* What is good design!?

e Tools

— Animations

— Physical models

— Annual simulation

* Annual simulation versus key design conditions

Lighting Design Control Design Energy Model Commissioning



Daylighting Design

Run Interactive View Advanced Options << BA NEXT =>

Spatial Characteristics

— Dimensions — Interactive Display - Overall Space
Width 20 ft
Length 45 ft M
Height 10 ft
Warkplane Height 248 ft W E
WWall Thickness 10 in
Skylight Depth 3 ft
Orientation -20 deg 5
— Surface Reflectances I
Walls -_—
South Wall —
Workplane —— -
Window
Active Elerment s
Lightshelf —
Cwverhany —_—
Apertures and Overhangs
— #rchiteckural Element Specification ———— [~ Inkeractive Display - Apertures and Cverhangs
Architectural Elementl South Ywall vl
Walls i
Element Typel window vl South Yvall —
Wiindow Numberll v”copy... vl @ Warkplane -———
Wyind o
. Active Element s
Dist Fram Int. Left Wiall| 8! Lightshelf —
Sill Height 25 ft Cverhang —_—
Window Height 7 ft 2 3
Window Wiidth 3t
. Transmittance a0 % wall Areg: 450 sf
W|r_1r|:|0w Treat?ent 18 Glazing Area: B3 sf
reatment fone WA 14 %

Lighting Design Control Design Energy Model Commissioning



Electric Lighting Design

Electrical Lighting

— Electric Lighting Layout — Interactive Display - Electrical Lighting

Electric Lighting Arrayla V”copy,,. vl 0

Crescendo-Indirect-276 LI Add Walls
w

South YWall —
Auto—Center Zane 1 O
— Zone 2 O
Zone 2 Fane 3
Mounting Suspensiun‘ 25t Zone 4 O B B B B B B
Row Stan: 14 f Skylight —
Mumber of Rows‘ 1
Murmber of Columns| E
R Spacing‘ 11
Calumn Spacing: 7 ft
Crientation D!deg

Lighting Design Control Design Energy Model Commissioning



S%T’ Annual Simulation Parameters

b |
— Radiance Parameters

Cluality
Detail
“ariability

Ambient Yalue -av Red
-ay (Sreen

-av Blue

Ambient Resolution -ar
Ambient Accuracy -aa
Ambient Divisions -ad
Ambient Super-samples -as
Arnbient Bounces -ab
Direct Sampling Ratio -ds
Direct Presampling -dp
Direct Jitter -dj

Direct Threshold -dt
Direct Relays -dr

Direct Certainty -dc
Specular Jitter -
Specular Threshald -st
Limit Relays -Ir

Lirnit YWeight -lw

Calcs

Defaults
it
it
h

0.1
0.1
0.1
40
012
812
32

0.z
512

0.2
0.5
0.7y
0.1

0.005

Crverride

Site Information
Sta?te:‘l Montana LI Lat?tude
Clty.m Longitude 111
Prime Meridian 104
Elevation 3651 ft
— Weekly Schedule™
Hour Mon Tues Wed Thurs Fri  5at  Sun
Fg| oo oo oo o0 |og)on]non
eep| DD 0D 00|00 |00 (0000
sclgp| Do oD o0 |00 |00 [00] 00
Blgp| 00 o0 o0 |00 |00 f00] 00
‘bl 00 | 00|00 |00 |00 (00|00
iGge| 0000|0000 |00 (0000
Al 03 | 03|03 (03 (03 (0000
GEle 101010 (10 (10| o0 oo
Sam I N e I e
UEfGS 1o (1o 1010110 ) 02 |00
E 1o 1o 101010 ) 02 | oo
(M| 05 |05 |05 |05 |05 |02 | 00
0 | I = IR
e 101010 (10 (1002 oo
<3 | I A A
A 06 [ 0B | OB | 06 [ 06 | 02|00
A 03 (03|03 |03 (030000
iy 02 (02|02 | 02020000
gl 0.2 02|02 |02 |02 (00|00
Gyl 00 |00 |00 (00|00 (00 a0
“lugp 00 |00 |00 (00|00 (00 a0
g 0.0 |00 [ DO | 00O | 00| 00|00
(M0 0.0 |00 [ 00 | 00|00 | 00|00
12am A N AR R R oA w i R
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llluminance Results

Nighttime Workplane llluminance, [fc]

Average Max Min Max/Min LPD 18] 21 25 23 30 31 32 31 32 kil 32 3 30 2 24
Zone 1 320 409 19.4 21 0.75 E 15| 25 30 34 35 T 37 37 37 33 37 35 36 32 29
fone 2 35k 412 213 149 075 % 121 27 K] 37 39 a0 41 41 4 40 40 39 35 3B Ell
= gl 2B 33 3B 38 39 40 41 40 41 40 39 37 35 a0
gl 24 29 32 34 35 35 35 35 35 3a 34 33 31 26
Total 328 412 194 21 0.75 3l 19 24 25 27 ] 30 29 28 30 30 28 ] 25 >
: 3 G 9 12 15 18 2 24 X 30 33 35 39 42

Light Loss Factor| 0.8 ! Length, [f]

Noci Whisninanco a0 £

Annual Daylight Workplane llluminance, [fc]

Zone 1 Zone 2 < 33% 33%66% | 66%-100% > 100%

Design Condition Avg  Max Min  Avg Max Min Shades? Workplane Area 0% 26% 45% 29%

Clear Sky
O |Winter 9:00 AM 17 3 8 12 17 g AV 18| 14 15 15 15 15 16 16 19 46 35 18 19 20 20
& 12:00 PM 58 193 17 38 115 19 Al 18] 17 28 19 20 21 Iz A el 20  3F B 24 X 23
O 4:00 PM 27 55 10 16 51 10 2 Width, [f] 12| 15 17 20 20 18| 21 47 2 0N 21 23 72 24 A
®|Equinox 8:00 AM 32 75 12 24 72 14 7172 al 17 19 20 19 25 20 2 44 28/ 23 Z3 29 40 4B
& 12:00 PM 75 342 23 44 43 32 ) 5| &8 19 25 X% ¥ X M 3 X B XK A G}
& 4:00 PM, 23 34 13 Ell 38 20 i) 3| 12 19 = 41 36 12 21 5 4 26 20 VB B M 43
O Summer 8:00 AM 40 157 20 38 45 28 2 3 5 9 12 15 | 24 & 3 333w B/ 42
i 12:00 PM 64 374 21 58 71 39 FAy; Length, [ft]
o 4:00 PM 34 43 18 50 74 35 A

Lighting Design Control Design Energy Model Commissioning



Metric Comparison

— Printable Ares

SPOT Daylight Autonomy-Daylighting Report

lsometric View Space Properties Element Description Prerequisite Checks
Dimensions Apertures Oyerhangs Lightshelgerkplane Height (30in AFF) ¢
1 width moR Siouth whall Pass
Length 45 it 3 Thealf @0 Grid Spacing (4t % 41 max)
W G E Height W0 hlarth Wl Fass
Wp Height 25 R 5 2MxoR B0

5 wall Thickness 10 in Eaztwall
Skylight Depth 3 ft Thn3ft 805

Surface Reflectance

Floor 20 =
} walls B0 %
-, Ceiling a0
Ground 20 ¥
Mullions a0
Lightshelwes 86 ¥
Overhangs T8 M

Workplane Annual Daylight lluminance Stacked Daylight Autonomy Percentage
Zone Average  Maximum  Avghlax 100% -
1 ke 670 fo a O0-40% 08 (0-1MaxDa)
2 B4 fo 263 fo 5 o o
2 801 O40-60: 08 [1- 3 MaxDA]
=%
B o 60-305 D8 [3- 5% MaxDA)
= B0+
5 @ 80100 DA (5 - 100 MasDa)
o
B oa0x
r
5
2
& 2o
0%

MaxDA
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Tools and Current Methods

* Rules of thumb (Mistrick, Rubenstein)

— Sensor location and spatial sensitivity to avoid view of
glazing

* EnergyPlus and DOE-2
— Split flux methods

— Assume photosensor signal is proportional to workplane
illuminance

e SPOT and other tools

— Radiance

— Accurately represent photosensor signal

Lighting Design Control Design Energy Model Commissioning



NLPIP Report

* Sponsored by CEC et al.

* Rennselaer Polytechnic
Institute’s Lighting
Research Center
performed photosensor
testing

* Spatial, spectral and
control response

HATIONAL LIGHTING PROBUCT INFORMEATION PROGRAM

FANLPIP %iiier Reports

The objective source of lighting product information

Photosensors

Dimming and Switching Systems for Daylight Harvesting
Volume 17 Number 1, October 2007




NLPIP Report

Company

Axis Technologies, Inc.

Douglas Lighting Controls, Inc.

Easylite Lighting Systems
Leviton Manufacturing Co.
Lithonia Lighting - Acuity Brands 12
10 —
Lutron Electronics Co., Inc. = \ Setfing
%3 daylight factor (range) ||
Novifas = \\ — 0.016% (30-3000)
= — 8.3% (30-3000) ]
5 \ \ — 56% (30-3000)
PLC-Mutipoint, Inc. 5 4 = = 90.9% (30-3000) H
= \ \ — 50% (3-300)
. 2 —
Sensor Switch, Inc. U \ \
0 . . : , .
0 200 400 600 800 1000 1200
Watt Stopper/ LeGrand Sensor llluminance (lux)

Lighting Design Control Design Energy Model Commissioning



NLPIP Report

= sine sensitivity

m— g0sine sensitivity

1.0
08 \ s Test device 08 " \ Test device
o \ —=V( o\ ——V()
£ \ 1\ 2
= 0.6 I S
2 0.6 | I R\ 2
= | \ I "‘ o=
E 04 I “\ 0.4 i | 5
E /l' \ I \\ E
02 ;' - 0.2 ," \ vy
s
0 - N )
400 400 800 1000 400 600 800 1000
Wavelength (nm) Wavelength (nm)
90° 'j gpe 900
' ) : ' @
- . A T . N | DS 3
-40°". . 60° 60°", S 60 B
‘ / } E_
I e e plane T e plane
90° plune 90° plane

Lighting Design

Control Design
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F'SeENSor

* Developed by Greg Ward for SPOT v4.0 and
compiled using MinGW by Francesco Anselmo

* Differs from psens (written by Ehrlich, et al.)
— psens uses pic
— psens applies square projected pixel shape
— rsensor acts like rtrace
— rsensor allows calculation of multiple sensors

— rsensor cross-platform

Lighting Design Control Design Energy Model Commissioning



rsensor Input
-rd, -dn, -h, -n and other render options

View origin (-vp), orientation (-vd) and rotation (-
vu), where rotation gives zero azimuthal direction

Sensor file (one per view)

— Evenly spaced data
— Rows give polar angle, columns give azimuth angle

Lighting Design Control Design Energy Model Commissioning



rsensor Input

degrees 0 90 180
0 0.66 0.66 0.68
44 0.48 0.28 0.52

90 0.16 0.02 0.19

900

e

= (0° plane
=== 90° plane
= (osine sensitivity

Lighting Design Control Design Energy Model Commissioning



rsensor Output

* RGB values for use with human visual system or
sensor spectral weights

* Example output with standard photometric RGB
weights:

— Cosine / |

. 3 N U 2w

e e T _ﬂ.“ plune

. lati . | 0° 90° plane
relative signa = cosine sensifivity

Lighting Design Control Design Energy Model Commissioning
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Photocell Correlation

Product Data Sheets |

Auto-Generate Photocell Position

P"";';Srz;'s"r Photocell Type Mounting |——ooouon _ Aiming | Rotation
Sensor_1 SensorSwitch_CM-PC-ADC c

Sensor_2 SensorSwitch_CM-PC-ADC [

Sensor_al Cosine C 20,210 0,0-1 01,0

Sensor_a2 Cosine [ 211,10 0,0-1 01,0

Sensor_bi Cosine 5 0-01,12 0-1,0 0,01

Sensor_h2 Cosine M 020112 01,0 0,01

Walls

South Wall

Fone 1
Zone 2
Zane 3
Zone 4

Skylight
Phatosensar 3

Width, [f]

# Location
# Aiming
< Rotation

O
O

B0

View Corr n

Sensar_2

14
1
g
5
2
2 5 8 11 14 17 20 23 2B X9 32 3/ 3/ M

Length, [ft]

-vp 20

2

10

-vd 0 0 -1

0

-vu 0 |

Lighting Design

Control Design

Energy Model Commissioning




Photosensor Comparison

Luminaire Zone Photocell Type
Product Specific

Generic Cosine

Zone |
Zone | /

190° o~ 90°
i } i
S T e e plane
90° plane

m—c0siNe sensitivity

Lighting Design Control Design

Controller Algorithm

Continuous Dimming, Constant Setpoint

Continuous Dimming, Constant Setpoint

14

Nighttime Signal

12

10
E B Sefpoints ||
= —1f
= —7% |
Ef — 13k
S — 100 fc
B8 4

2

] . . .

0 500 1000 1500 2000
Sensor llluminance (lux)
Energy Model Commissioning



SF@ Photosensor Analyzer - Product

Lighting Design

Control Design

Luminai MI Mighttime | Signal Signal - Min Mazx Pellolma_nce Yiew ¥iew Correlations Yiew
uminaire | Photosensor . . N N Signal . . Information . . .
Zane Name Controller Type Algorithm Type Signal Setpoint. | Setpoint, Bandwidth Light | Light Controller Yiew Light
Setpoint Low High Output | Output | Might | Avg. Aug. Image Average | Minimum Output
SetPt | LO. | llum 9
P R T T R | T 5 PRI 2 oc | vier | Yiew | ZiAvg | ZiMin | ZiDim |
EN ] [T E) | F YT TR | prevm— | R 7 PEEETEETEEEE 220 | Vv | viev | 224v9 | 22Min | 22 0im |
Setpoint
M Light Output
Min Light Output
Zone 1 Average Correlation Zone 1 Average Numinance Change Seale | | Smoothed
&
*
70 *
. + 70
&0
© g N /l
=
= * = B0 L3
= * + g
o a0
g + £ 50
[}
-a . L >
5 40 +* * E
2 . g 4 = = N
[ =
H WL £ 3 ]
E- 30 E
3 ¢ .
* / + 20
20 - - -
Nl
/’ 10
10
* 0 . . . . . .
o G:00 Ahd 8:00 AM 10:00 AM 12:00PM 2:00 P 4:00 PM 6:00 P
1] 10 20 30 40 a0 Time of Day
+ Sunny ¢ Cloudy Lum Zane { Lum Zone 2 —Design lllurminance Sunmy Winter Sunny Equinox —— Sunny Summer
Design llum —e— Setpaint  —— Setpaint Hi Cloudywinter ——Cloudy Equinos —— Cloudy Summer

Energy Model

Commissioning



SF’QO " Photosensor Analyzer - Generic

Lighting Design

Control Design

Luminai MI Mighttime | Signal Signal - Min Maz Pellolma_nce Yiew ¥iew Correlations Yiew
uminaire | Photosensor . . N N Signal . . Information . . .
Zane Name Controller Type Algorithm Type Signal Setpoint. | Setpoint, Bandwidth Light | Light Controller Yiew Light
Setpoint Low High Output | Qutput | Might | Avg. Aug_ Image Average |Minimum Output
SetPt | LO. | lllum 9
Zane 1 | senzerat % || generic x|[con. dimming - constane x| 2% 40 o | toose [ om 23% [Pl 2!lmage | View | View | ZiAvg | ZiMin | 21D0im |
Zone 2 |smsersa x| genrc [ corw amming —constmn [ 2 % TN PR PR WP 22 mooc | iew | View | 72 Avg | Z2Min | Z2Dim |
Zone 1 Average Correlation Zone 1 Average llluminance Change Scale Smoothed
A - 100 -
40
70 *
a0
* h /\
B0 r g 70 & /
— * m
& + * S
o 50 g 4
g » * £ L
g . £ =0
E 40 * - - 3 '///;v/
= * "
3 .t M § 40 = : S
B » 4 s © £
g a0
§ * . Y E
-+
20 * 20
+ *
"4
0/ 10
10
l i T T T T T |
o 6:00 AM 8:00 AM 10:00 AM 12:00 PM 2:00 P 4:00 P 6:00 P
1] 20 40 &0 an 100 Time of Day
Photosensor Response " " - "
- - ——Design lluminance Sunny Winter Sunny Equinox —+—Sunny Summer
‘ # Sunny & Cloudy Lum Zane 1 Lum Zaone 2 Design llum —&— Setpoint] Cloudy Winter Cloudy Equinox Cloudy Summer

Energy Model

Commissioning



Annual Results

* Product — 30% output

CX Report DOE-Z Schedule

Annual Results [ Buldral Compes Tnformation —— =1
Zonel Zong2 Zoned Zoned Total Mumber of Similar Spacesl_1! Total Costs

Average Light Output 013 0.47 0.30 Average Electricity Price| 0.05 §/kWh Electric Savings, [k¥Whiyr] 263 5 e}

Electric Savings, [kWhiyr] 246 N7 863 &verage Heating Price| .83 $/Therm | | Additional Heating Load, [kBtudfyr] ekl 5 7

Heating Load, [kBtufyr] = 235 739 Cooling Load Savings, [kYwh'yr] 254 § 20

Coaling Load, [kWhiyr] 149 105 254 Total § 23
Average llluminance, [fc] B5 29 B2
fdinimum llluminance, [fc] 1 15 11

Maximum llluminance, [fc] E70 2129 2129

* Generic — 58% output

B —
Zonel Zone? Zoned Foned Total Number of Similar Spacesl_1! Total Costs

Average Light Output 0,16 0.89 0.58 sverage Electricity Price| 0.058 $/dvh Electric Savings, [kKvvhiyr] 534 b 43

Electric Savings, [kivhiyr] 530 5 534 Average Hesting Price| 0.89 5Therm | | Additional Heating Load, [kBtufyr] 474 b 4

Heating Load, [kBtufyr] 474 0 474 Cooling Load Savings, [KvWhiyr] 151 § 12

Coaoling Load, [kvyhiyr] 145 3 151 Total § 51
Awerage llluminance, [fc] 70 70 70
Minirnurm llluminance, [fc] 14 21 14

Maxirnurm llluminance, [fe] G570 2144 2144

Lighting Design Control Design Energy Model Commissioning



Energy Model Integration

* Hourly LPD multiplier schedule
* Account for power curve of dimming ballasts

* Must match other schedules in energy and SPOT
models
— Weather file
— Occupancy schedule
— SHGC due to active daylighting device

Lighting Design Control Design Energy Model Commissioning



Annual Lighting Schedule

LPD Fraction in DOE-2 Format

spot 2 = SCHEDULE

TYPE = FRACTION

THRU JAN 7

(MON) (1,24) (0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.46 0.36 0.44 0.38

P T T S T T S 4 e T e e e I a ATA A T M AR Y e O mAon e T s
¥ 10 . 1o . ¥ ¥ AN _ J ¥ 1o ¥ 12 L 1 & _ AN ¥ L ¥ Ay L Ay ¥ ay :l
mTT =} ! s e s Fa e s Pl ' e s e s e s -1 ' C s - M s - s 0y
E 2 8 | S 3 0.38
— - F C R - W e’ - W e e - W e C R S T - W b - i - W e - - i - W et
e -1 e ~ I e ] I el i -1 e A M e a M I a My i el a e Fa e I I ala I el a
L i " 1 - L L . A y 1 " 10 . A - . 1 2 L aN ’ L L) AN . . . aN

Fa e e fala fa' fa' fa' fala fa E = s B e K fa' K fa fala o' Fa¥a e fala fa' fa' fa' fa
o 0 . & 2 0 2 0
Joo Ul LU JLU Ul Uolo ULl J oL S e ol Ul Uy
mITTT - ~, f I I I s s f f I s I = s 50 & f - = f . I ),
H 2 0 0 a8 0 B 3 2
IHuU 1, Joo oo oDy oo Dol ool o le Uoso ULL J.azU U
A OAM M Ao P~ T . T A 17 [ 1S A AR R AR A AR AR A AR
J.10 0.02 0,00 000 0.00 O.18 012 012 000 000 O 00 O 00 O0.00 :|
—- 1,24 P AR AR A A ~ PR A AR [ A A ma R AT A 1T A AR
{FR_:I {_rl’: :I {_ ot ! et o o - ot - ot ! i o 40 uf o - - - L ! Y
o' — e P fa' fa¥a fa' fala fa P s B e K fa' K fa fala o' Fa¥a e e fa' fa¥a fa'
0 0 3 & 2 0 2 0
J. U JoL o oule b UL lo ULl J oL S e ol Ul Uy
q‘-I.'_' - -"4 i i i e B ' i i i el l i IaYl ' e B i i i i i i 1L
n AR AR A AR A AR A A O A AR A AR R AR R AR A P ]
STTH B -\-4 fa' fa fa a¥a o' e fa¥a fa' fa¥a fa fala o' a¥a e fa' fa' fa fa fa¥a
SN 1,2 Joot Dol oL o0 o000 Ooo0 O 0w oo O o0 O.o00 Ooo0 O, O
e ' TN & ' N ' TEY I 'Y & M ' N ' N I TEY e FaY & ' ' N ' ]
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S@ Commissioning Report - Position

 Printable Area

Pheotosensor Commissioning Report

= Location
= Aiming
@ Pokakion
E E E E E E
o
*
W o
*
1!
Luminaire fZone Photosensor Name Location [1.9.2) Aiming [z.9.2) Rotation [z.9.2]
Zone_1 [A] Sensor_1 20,210 fr 0,0,-1 ft 01,0 f
Zone_2 [B] Sensar_2 2110 f 00,1 ft 01,0 f

Lighting Design Control Design Energy Model Commissioning



ST Commissioning Report - Settings

— Printable Area

Photosensor Commissioning Report TestClass_1, Zone 1 Sensor Switch CM-PC-ADC
Controller Image CX Settings
“Fc” Setpoint: 19
HApol
Max Light Qutput
Min Light Outzut

All sen=zar programming is done by pressing the butkon on the side of the unit the number of times corresponding to the function.
LED will blink. back the current FR setting. Press button number of times for new desired setting

Setpoint
[Us= FN E5 to et the ten"s digit and FN EG to cet the one’s digit of the setpoint given in the top of the CX report.)
[Usz FH B5 to =ct the ten"s digit and FH B6 to sct the one’s digit of the setpoint given in the top of the CX report.)

Dimming Limit=

[Use FH 15 to set the spper dimming level limik.)
Uz« FN 16 to cet the lower dimi
[The percent levels given above should be related to rolts wsing 2 power curre of the ballast wsed. ]

ng level limit )

Amtes Lalak Sirectly frovm fhe Sokrer SIVECh Brograimiieg Mssractions avd deoiication Aetos
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Future of Daylighting Controls...

* Modeling

— Photosensor report standard (lan Ashdown — [ESNA LM-
74-05 XML)

— Different design workflows
— Optimization software
* PIDO (Stanford) and OptE-Plus (NREL)
* Others!
* System Design
— Sensors optimized using rsensor
— Smart sensors

— Closed vs open vs dual loop



Future SPOT Development

Integrate annual simulation of optical daylighting
systems

Validate annual sky approach and control algorithms?

Include Energy + annual lighting reduction schedule
format?

Annual simulation for complex fenestration?
Cross-platform?
Plugin to Sketchup, revit, rhino?

Importing of .rif files, dwg, obj, other?



References

Download SPOT and other info at;

— www.archenergy.com/SPOT

SPOT support e-mail:

— spotsupport@archenergy.com

SPOT Users forum

— http://community.archenergy.com/mailman/listinfo/spot

NLPIP Photosensor Report

— http://www.lrc.rpi.edu/nlpip/publicationDetails.asp?id=9 | 6&type=|



http://www.archenergy.com/SPOT
mailto:spotsupport@archenergy.com
http://community.archenergy.com/mailman/listinfo/spot
http://www.lrc.rpi.edu/nlpip/publicationDetails.asp?id=916&type=1

Questions?

Thoughts on
SPOT,
uses of rsensor or

the future of daylighting controls?
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