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luminous flux (Im)

Illuminance: E(Ix) =
area (m?)

Luminous flux © Illuminance E

Lumen [Im] Lux [Im/mz]=[Ix]
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Medel Life Cap Ra
() (v) (MA) (LA) (K) (mm) | (Mm)| (mm) | (mm)
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a .
Wattage | Voltage | Current | Lumens ) Colortemperatare| A B (0] ¢
Medel Life Cap Ra
(W) (v) (MA) (LA) (K) (mm) | (Mm)| (mm) | (mm)
PL-L 55 101 550 3025 | 26000 | 2700-6500 2G11 | 278 | 530 | 537 | 37 | 17
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Incandescent
Halogen i

| Bare Lamp or LED Package |

(| (E—
Compact Fluorescent (CFL)
—
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Linear Fluorescent
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High Pressure Sodium (HPS) eE—— ]
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WetalHalfde | ]
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* Includes integrated LED
lamps and LED luminaires

Approximate Efficacy (Im/wW)
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Reference: The 2015 energy productivity and economic prosperity index
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FPL36W EX-D | 6500 82 36 2700 8000 75 67.5
FPL 36W EX-W | 4000 82 36 2900 8000 80.6 72.5
FPL 36W EX- 3000 82 36 2900 8000 80.6 72.5
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CFL/S.26WEX-D | 6500 | 82 | 26 | 1600 & 8000 61.5
CFL/S.26W EX-W| 4000 | 82 | 26 | 1600 | 8000 61.5
CrL/ s‘ﬁsvw EX" 3000 82 | 26 | 1600 | 8000 61.5
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Table 1. Performance and Electrical Characteristics

W) (e gnsigs

SiBl Cupass dbiesl Lo )5)e @
Tolw owisS U 9§ SICOB slam Clasuine

o CRIP Test Current I, Lumingus Flux™3 Efficacy LES®P
Nominal Part Nurbe 5
T 'art Number = = = B Typical
Minimum Typical (ma) Minimum (Im) | Typical (Im) (im/W) (mm)

700K LHC1-2780-1202 80 82 200 675 750 06 ]
700K LHC1-2780-1203 80 82 300 1025 1125 08 9
Z700K LHC1-2780-1204 80 82 450 1550 1700 08 3
2700K LHC1-2780-1205 a0 82 600 2000 2250 06 3
Z700K LHC1-2780-1208 a0 82 900 3050 3400 0B 5
700K LHC1-2780-1211 a0 82 1200 4150 4600 [o]3] 9
700K LHC1-2790-1202 ao 97 200 550 625 S0 9
700K LHC1-2790-1203 a0 a7 300 850 950 a0 9
700K HC1-2790-1204 a0 97 450 1275 1425 90 3
700K LHC1-2790-1205 ao 97 600 1700 1900 90 3
700K LHC1-2790-1208 a0 97 900 2550 2850 90 5
700K LHC1-3790-1211 90 97 1200 3500 3875 90 9
3000 LHC1-3080-1202 80 82 200 725 800 115 9
3000 LHC1-3080-1203 80 82 300 100 1225 115 ]
3000 LHC1-3080-1204 a0 82 450 6525 1825 115 3
3000 LHC1-3080-1205 a0 82 600 2200 2450 115 3
3000 LHC1-3080-1208 a0 82 900 3275 3650 115 5
3000 LHCI-3080-1211 80 82 1200 4500 5000 115 9
3000 LHCI-3090-1202 a0 a7 200 575 650 a3 9
3000 1C1-3090-1203 a0 97 300 900 1000 a3 9
3000 LHC1-3090-1204 ao 97 450 1325 1475 a3 3
3000 LHC1-3090-1205 ao 97 600 1800 2000 93 3
3000 LHC1-3090-1208 90 97 900 2625 2950 93 5
3000 LHCI-3090-1211 a0 97 1200 3650 4000 93 9
3500 LHC1-3580-1202 80 82 200 750 825 19 9
3500K LHC1-3580-1203 80 82 300 1150 1275 19 9
3500K LHC1-3580-1204 a0 82 450 1725 1900 19 3
3500K LHC1-3580-1205 a0 82 600 2250 2550 19 3
3500K LHC1-3580-1208 80 82 900 3400 3800 19 5
500K LHC1-3580-1211 80 82 1200 4675 5200 19 9
ARNNK I HM-AsQn-19n7 an Q7 nn /NN Rt i~ Q
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Table 1. Performance and Electrical Characteristics, Continued
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2 CRIM Test Current |, Luminous Flux 3 Efficacy LESE
Do Part Number
T " Typical
Minimum Typical (ma) Minimum {(Im) | Typical (Im) {m/W) (mm)
4000 LHC1-4070-1203 70 73 300 1225 1375 130 9
4000 iC1-4070-1204 70 73 450 1825 2050 130 3
4000 4070-1205 70 73 600 2450 2750 130 3
4000 LHCI-4070-1208 ic 73 aoo 3650 4100 130 5
4000 LHC1-4070-1211 70 73 1200 5050 5600 130 19
5000 LHC1-5070-1203 70 73 300 1225 1375 130 9
S000K LHCI-5070-1204 70 73 450 1825 2050 130 13
S000K LHC1-5070-1205 70 73 600 2450 2750 130 13
S000K LHCI-5070-1208 70 73 900 3700 4100 130 15
S000K L HC1-5070-1211 70 73 1200 5050 5600 130 19
5700K LHC1-5770-1203 ic 73 300 1225 1375 130 9
5700K LHCI-5770-1204 70 73 450 1825 2050 130 3
5700K LHCI-5770-1205 ie] 73 600 2450 2750 130 3
5700K LHCI-5770-1208 70 73 aco 3700 4100 130 5
S700K LHCI-5770-1211 70 73 1200 5050 5600 130 19
Mates for Tabla 1
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Wavelength [m]

A

1070 Gamma rays

X-rays

Ultraviolet

0B e gusige SiBl Cupss gbjes] (Lo iSye @

Light

10

Infrared
Terahertz

Microwaves

100

Television, VSW

Medium wave

Radio waves

105

%
|

 — — | ] S —)

AR



4

]
[=]
b
[+.]
[=]

500 550 600 650
\Wawelength (nanometers)

| § | 3Hh O3t oliw) (wsigs elas plailw W) e gnsigs SIB! Cpss gigsl (Ls iSpe M@/
JaS Of g 3f colaiw!
(9 i L9y DA s Ol g 3 olaiw! B

oy guins s 2 Uigy 1 okl Olo) J 58 Ol g 1 ookl W
2 o Jugid

Lo dly 30 sl ol cuai B
D9y J i L 4 W Suls s ®
Al 3V 457l yd 50 B Y 08 hgels Ol sbm! B

B ooy K05 gy (Sl 13m0 Al i iy B

vy



| ,\5 I BYb ooyt ol wrigs elbs olojlw W) (e gusigs SIBl Cupse gijeel Lo )5)s M@]
J S Of g 3f oolaiw!

9 OIo b wwlie § Slaxil BB b9y cpol s 3 03wl
S

GO b Wik 2lElKe 50 SLbgy Olywe s B

9 o) 09 Sl 58 (o Ulg) a8 (ST g sguiws (S o B
ol

O 29y STy b b 9 bl duls” (Juw gy B

B91395 o 38 (2Ubgy J 5 STy sguins S gy B

| ,\\: | GBHD OlalT olwl waigs el olojls W) e gnsigs S Cse diigsl (e 1S)e M@]

haswo Jolgs g G0 SS9 90 9908 U 0 38 w90 il 381
thﬁo)lgel)yéglé Cmd I Sl O Hle 0@ oo po L
o 3l oid bl 395 Sald 4,5
G152 3@ 9 B &l 1> cuc E,I ialS B

el
SIS 2 e T gl o d35)

R ol o dgu@ 9 1990 9 L& (Lhlw 0 (p9) Sl 3 oolaw! B

Yy



@ 6B 0laalsT oliwl (wsigs elas glejlw W) (e gnsigo UE=OVEE IV FAVETIV @
Taxo Jolgs g GUI S5 v 30 S 9 U 0 368 o 90 ! 391

D9 (0 7 3 D390 el Sluiai 0,0 o p0 Sl P
Sy Olg X Sy X oalatwl Obo)
T e » éx Elz

oo
~_ 7

EXA

2 > ol > N=
€= DXUXM

—/i\
SIS yo

@ 3¥0 OlaaliT ol waigs elas olsjlw W) (e gnsigo il Cpss gbjge (Lo )5)s @

Hlig 5 S i 30 SS9 I (55 1 (92 @ po S ...
Ol Sal O o b Cwlio i g i Sl H

4o 3n 9 Ol galm Bua b O yud Co yo Mol Uik 3l colail! W
Sy

¥



6Bxb 0loabysT plw) (waigs elbS plojlw OB e gusige SiBl Qs binel (Lo i5)e @

AW 50 3900 outrii (G y guiw O ySdos 0920

@ 3¥0 OlaaliT ol waigs elas olsjlw W) (e gnsigo il Cpss gbjge (Lo )5)s @

wb& @m,; ngyﬂ,ﬁé ece

Sl g Blas cp DS Sl 39590 v 130 S 4l B
Al oS ldgy Do

Al lie gl o dlols B
AL S e (b 50 e 9 el Hgi iy B

o able ilei S Ciubidali Kiud il Luo yoi B
(Abl BT Hgi dud (995 &Ki)) Al R (oY

Yo



I'gl 6B 0laalysT olis) (waigs la3 olsjus W) e gnsige i) Cuapss dbigel (Lo )5)e @
Hlaig ) L i 33 (K 5 (551 9> B30 Flo oo
(Lm/w)¥uoajb b Sy @bo 3 ool ®
2550 S ¥ Sl 4 Vb ool b b ¥ Xl B
9 (Wsla 1y 083l PBlos & exr) (Il Sl Y 3 coliiwl pus B
oo o 0¥ LT G Sk
o yald Sl o 58 9 5Tl (Sl ¥ 3 odliiu! B
HF §TCL (T5 ¢ T8 Slgmw¥) Yl Slootily Comms ygld (S o 3f 00liius! B
(Vb il
o £95b 03 5L 9 Ol Cdugh Sl ol (POl 5 S B

9 ol AUy Slp &5 b OlKo &1y 39 Sy Y 3l oliel B
A (53950 el Y 3l oalitl 5y S

I'gl 3Hh O3t oliw) (wsigs elas plailw W) e gnsigs SIB! Cpss gigsl (Ls iSpe @

Sl gy &l & Shos 9T 1 g oves lasino
oY Olasic W

(W) S 0lg ¥

(Lm) oo wgf 5398 ol B

(Lm/w) ¥ o33l B

(Lm/w) abdgy sl 9 £l J5 ool B

(cab) s Jsbo B

DTy gl B

(b b ST) GilNlofy aakin B

(cd/m2) Fuisy B




| g | BYb ooyt ol wrigs elbs olojlw W) e onsigs i) Cuapss dbigel (Lo )5)e @

Flucrescent lamp

’7 —Lamp wattage Cool Daylight 6500 K
’ Daylight 5400 K

— 1
L 1 8 W1840 Cool White 4000K
— | \—l—l White 3500 K
L I— Light Color / Color temperature Warrn Whits PO0RIE
Color rendering Interna 2700K

PUPRIC SO, PRI - LT
OSRAM (Indoor and Outdoor Lighting)
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Presence detection uses a detecior to automatically tum lights on
when a room is occupied and off when the roem is empty.

YOS POS TR 3 quiiess — 3 O el 3 g

Absence detection requires a user to manually tum lights on using a
wireless switch input unit, and a detector tums the lights off when the
room 15 empty
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Presence detected, sufficient daylight, lights off.

yE |

No presence detected, daylight, lights off.

e . e

= . == ==

No presence detected, lights off.

Presence detected, insufficient daylight,
all lights on.
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Presence detected, some dayhgm. ?\V
Lights on and dimmed to maintain lux level.
— o / Presence detected, sufficient daylight, Ilghtsiof'f

maintained illuminance.

&
Presence detected, insufficient daylight.
Output device measures and implements

No presence detected, lights off.
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Sensitivity set to maximum
Detector head position set to 80°

| e
' | Sensitivity set to 80%
| Detector head position set to 80°

Sensitivity set to maximum

= . .
Detecior head position set to O
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Active Power (kW): Produces _Useful Work

Reactive Power (kVAR)
Sets up Magnetic Fields

Total Power (kVA)
What you Pay Forl
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Power Factor = Active (Real| Power

_ Total Power
Active Power (kW
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Variable Frequency Drives (VFD)
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Figure 7. Energy losses in a pump system when a throttle valve controls flow
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Table 1. PWM ASD Efficiency as a Function of Drive Power Rating'
Variable Efficiency,%
Speed Drive Load, Percent of Drive Rated Power Output
hp Rating 16 125 25 42 50 75 100
3 31 rirg 86 90 91 93 94
5 35 80 88 91 92 94 95
10 41 83 90 93 94 95 96
20 47 86 93 94 95 96 97
30 50 88 93 95 95 96 97
50 46 86 92 95 95 96 97
60 51 87 92 95 35 96 97
75 47 86 93 95 96 97 97
100 55 89 94 95 96 97 97
200 61 9N 95 96 96 97 97
400 61 9N 95 96 96 97 97
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Active Power (kW): Produces _Useful Work

Reactive Power (kVAR)
Sets up Magnetic Fields

Power Factor = Active (Real| Power

_ Total Power
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Total Power (kVA)
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Lift
‘I (Reactive Power)

N
:_:_1 T, ey

=
Thrust
(Energy)

Gravity

“Lift" does not get you any closer to your destination,
but without it you are driving, not flying.

What would you think if, after you are in the air, the lift requirements
changed and you discovered you did not have enough?
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