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1.0 PURPOSE
This procedure describes the apparatus, set up and measurement regime for the determination of the coefficient of retroreflected luminance of secondary reference plates for low angle hand-held retroreflectometers. The procedures described require a set of “primary” reference plates previously calibrated in accordance with TP991.
2.0 REFERENCES

Operating manual for retroreflectometer
CIE No 54, Retroreflection Definition and Measurement
3.0 DEFINITIONS

Retroreflection - Reflection in which the reflected rays are preferentially returned in directions close to the opposite of the direction of the incident rays, this property being maintained over wide variation of the direction of the incident rays.

Retroreflectivity (mcd /m² /lx) - The ratio of the luminance of a surface to the illuminance at the retroreflector on a plane perpendicular to the direction of the incident light. (Coefficient of retroreflected luminance)

Entrance Angle ( - Angle characterising the angular position of the retroreflector with respect to the direction of the incident light.

Co-entrance Angle ( - The complement of the entrance angle (° = (90-(°)

Observation Angle ( - Angle by which the direction of observation of the retrorelflector departs from the direction of the incident light. The angle between the illumination axis and the observation axis (CIE No 54, clause 2.4.7)

Primary Reference Plates – Flat glass plates manufactured to produce a range of retroreflectivity values, to provide a link to the primary references of length and luminous intensity. 

Measurement Geometry – Entrance and observation angles defined by the European Committee for Standardisation (CEN), the US Federal Highway Administration (FHWA), and ASTM’s E- 1710 standard.

Low Angle Geometry – Entrance angle 88.76°, observation angle 1.05°.

4.0 APPARATUS AND MATERIALS

4.1
Apparatus

A Dark Tunnel - with an effective length of at least 10m and stray light luminance of less than 1x10-3 cd m² 

Low Angle Reflectometer – Entrance angle 88.76°, observation angle 1.05°. (MX 30)

Primary Plates Measurement Platform (DPTI – ID: 248-001) to provide accurate and repeatable location of the transfer retoreflectometer and the primary reference plates.

Primary Reference Plates – reference plates of varying retroreflectivity, calibrated in accordance with MAT-TP991, at the specified geometry. 

Secondary Reference Plates Measurement Jig (DPTI – ID: 248-002) – to provide accurate and repeatable location of the retroreflectometers and secondary laboratory reference plates.

Secondary Reference Plates (DPTI – ID: LAB 30) a set of five reference plates of varying retroreflectivity, to accurately calibrate across from corresponding primary reference plates using the transfer retroreflectometer. Plates also used to establish data correction percentages for client reflectometers.
Secondary Client Reference Plates – MX30 timber boxed set of four reference plates, comprising ”zero”, “low”, “medium” and “high” retroreflectivity, issued with clients retroreflectometer. 
Secondary Client Reference Plates – MX30 / Stripemaster metal boxed set of three reference plates, comprising “low”, “medium” and “high” retroreflectivity, issued with clients retroreflectometer. 
Secondary Client Reference Plates – Zehntner set of three reference plates issued only, comprising “low”, “medium” and “high” retroreflectivity, 
4.2 Materials

Nil.

5.0 SAMPLING AND SAMPLE PREPARATION

5.1
Sampling

Nil.

5.2 Sample Preparation

Nil.
6.0 PROCEDURE TO BE FOLLOWED

6.1
Calibration of Laboratory Secondary Reference Plates (LAB 30)
6.1.1 Clean primary reference plates in accordance with procedure outlined in appendix 5.
6.1.2 Prepare the retroreflectometer (*dedicated transfer instrument ) in accordance with the manufacturer’s operating instructions. Ensure that the stabiliser frame is securely fitted and that the light path dimensions are within specified requirements. 

6.1.3 Calibrate instrument using manufacturer’s calibration factor.
6.1.4 Remove stabiliser frame.
6.1.5 Select a primary reference plate with a nominal retroreflectivity value of 0 -20 mcd/m2/lx at the required geometry, and record the plate identification number. Position plate and instrument on the primary plate measurement platform and take a reading. Adjust calibration factor until instrument reads the specified primary retroreflectivity reference value ±1 unit. Record calibration factor. 
Note: Pre established calibration factors for the whole range of primary plates can be found in appendix 3. (Factors are for exclusive use with *dedicated transfer instrument MX30 1621/41 only, valid until November 2009.
6.1.6 Retain calibration factor, place instrument and corresponding “zero” laboratory plate into secondary measurement jig, measure and record the plate value.  
Note: The range of plates has been measured; values are shown in appendix 2 (valid until June 2008).

6.1.7 Repeat steps 6.1.5 and 6.1.6 for the remaining 4 laboratory reference plates.

6.2
Calibration of Client MX 30 Instruments using Laboratory Secondary Reference Plates
6.2.1 Clean secondary reference plates in accordance with procedure outlined in appendix 5.
6.2.2 Prepare the retroreflectometer (client instrument) in accordance with the manufacturer’s operating instructions. Ensure that the stabiliser frame is securely fitted and that the light path dimensions are within specified requirements. 
6.2.3 Calibrate instrument using manufacturer’s calibration factor.
6.2.4 Remove stabiliser frame.
6.2.5 Place retroreflectometer (client instrument) and “zero” laboratory secondary reference plate into secondary measurement jig. Ensure that the light patch covers the same area as the transfer instrument before measuring plate.
6.2.6 Measure “zero” plate and record value using worksheet - appendix 2, column “F”. 

6.2.7 Compare measured retroreflectivity figure in column “F” to actual value in column “D”. Establish correction percentage by referring to correction chart – appendix 1, then record required ±% correction value using worksheet – appendix 2, column “G”.

6.2.8 Repeat steps 6.2.5 to 6.2.7 for the remaining 4 laboratory reference plates.
6.3 Measurement of Client Secondary Reference Plates (MX 30 Instruments with timber box, four plate sets)
6.3.1 Prepare secondary reference panels as described in appendix 5.
6.3.2 Prepare the retroreflectometer (client instrument) in accordance with the manufacturer’s operating instructions. Ensure that the stabiliser frame is securely fitted and that the light path dimensions are within specified requirements. 

6.3.3 Calibrate instrument using manufacturer’s calibration factor.
6.3.4 Record client secondary reference plates ID. using worksheet – appendix 2, column “H”. 

6.3.5 Place client reflectometer and “zero” secondary  plate into  timber box measuring platform, make sure that stabiliser frame feet do not interfere with instrument geometry, measure and record retroreflectivity value using worksheet – appendix 2, column “J”.

6.3.6 Repeat step 6.3.5 for the remaining 3 plates.
6.3.7 Identify and compare plates that are showing retroreflectivity values within 10% in columns “F” and “J”, 
then transpose corresponding correction percentage (refer to correction chart – appendix 1) ± percentage values from column ”G” to column ”K”.

6.3.8 Actual retroreflectivity values for client plates may be calculated (column “L”) from measured client plate values and ± correction percentages transposed from column’s ”G” into column “K”.

6.3.9 Copy data into MX30 report certificate, (TP993) appended.



6.4 Measurement of Client Secondary Reference Plates (MX 30 and Stripemaster Instruments with metal box, three plate sets)

6.4.1 Prepare secondary reference panels as described in appendix 5.

6.4.2 Prepare the retroreflectometer (client instrument) in accordance with the manufacturer’s operating instructions. Ensure that the stabiliser frame is securely fitted and that the light path dimensions are within specified requirements. 

6.4.3 Calibrate instrument using manufacturer’s calibration factor.

6.4.4 Record client secondary reference plates ID. using worksheet – appendix 2, column “H”. 

6.4.5 Place client reflectometer and “low” secondary plate into client metal box measuring platform, measure and record retroreflectivity value using worksheet – appendix 2, column “J”.

6.4.6 Repeat step 6.4.5 for the remaining 2 plates.

6.4.7 Identify and compare plates that are showing retroreflectivity values within 10% in columns “F” and “J”, 
then transpose corresponding correction percentage (refer to correction chart – appendix 1) ± percentage values from column ”G” to column ”K”.

6.4.8 Actual retroreflectivity values for client plates may be calculated (column “L”) from measured client plate values and ± correction percentages transposed from column’s ”G” into column “K”.

6.4.9 Copy data into MX30 / Stripemaster report certificate, (TP993) appended.



6.5 Measurement of Client Secondary Reference Plates (Zentner ZRM 6013 Instruments with own metal box, 3 plate sets)

6.5.1 Prepare secondary reference panels as described in appendix 5.

6.5.2 Prepare the retroreflectometer (dedicated transfer instrument) in accordance with the manufacturer’s operating instructions. Ensure that the stabiliser frame is securely fitted and that the light path dimensions are within specified requirements. 

6.5.3 Remove stabiliser frame.

6.5.4 Record client secondary reference plates ID. Using worksheet – appendix 4, column “H”.

6.5.5 Pre-measure secondary client plates to establish approximate retroreflectivity values in order to select matching primary plate calibration factors.

6.5.6 Calibrate instrument using established calibration factor for corresponding retroreflectivity range to be measured. Refer to appendix 3 for calibration factors, enter factors required using worksheet – appendix 4, column “E”.
6.5.7 Place (dedicated transfer instrument) 1621/41 reflectometer and “low” secondary  plate into measuring platform DPTI 242 - 002, measure and record retroreflectivity value using worksheet – appendix 4, column “L”.

6.5.8 Repeat step 6.4.5 for medium and high plates. 

6.5.9 Copy data into “Zehntner” report certificate, (TP993) appended.

7.0
PRECISION

The uncertainty of measurement has been determined as ± 7.62% for metal box, and ± 7.71% for timber box, sets of the test results at a confidence limit of 95% with a nominal coverage factor of 2, when calculated in accordance with the NATA accreditation requirements as detailed in ISO/IEC 17025.

Uncertainty of Measurement determined by and for DPTI Technical Services Group, Field Services Section.
8.0
DOCUMENTATION

8.1
Reports

Record results on form TP993. 

Calibration results on forms TP993A – 1, 2, 3 & 4
MX 30 / Stripemaster Report No.  
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Laboratory Secondary Reference Set Identification Number:





Instrument Type:


Company:




Address:



Date Tested:







Tested By:






Calibration Ref.:











Test Data:

	Panel ID:
	Actual retroreflectivity (mcd/m2/lx)*
	Retroreflectivity Reading at Factory Calibration factor
(mcd/m2/lx)*
	Correction Required to Readings (± %)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	H
	L
	J
	K


* Uncertainty of measurement has been determined as + 7.7% of the test result, at a confidence limit of 95% with a nominal coverage factor of 2

Uncertainty of Measurement determined by and for DPTI Technical Services Group, Field Services Section.
Test procedure TP993 recommends recalibration after 12 months from the date of purchase and annually thereafter. 
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Zehntner Report No.  
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Laboratory Secondary Reference Set Identification Number:





Instrument Type:


Company:




Address:



Date Tested:







Tested By:






Calibration Ref.:











Test Data:

	Panel ID:
	Actual retroreflectivity (mcd/m2/lx)*

	
	

	
	

	
	


* Uncertainty of measurement has been determined as + 7.7% of the test result, at a confidence limit of 95% with a nominal coverage factor of 2

Uncertainty of Measurement determined by and for DPTI Technical Services Group, Field Services Section.
Test procedure TP993 recommends recalibration after 12 months from the date of purchase and annually thereafter. 







________________________________

Retroreflectivity Correction Table - Appendix 1 - 

	Correction Values (-%)
	RETRO (mcd) 
	Correction Values (+%)

	
	
	

	
	
	

	-10
	-9
	-8
	-7
	-6
	-5
	-4
	-3
	-2
	-1
	0
	+1
	+2
	+3
	+4
	+5
	+6
	+7
	+8
	+9
	+10

	506
	511
	517
	522
	527
	532
	538
	543
	549
	554
	560
	566
	571
	577
	582
	588
	594
	600
	605
	611
	617

	488
	493
	498
	503
	508
	513
	519
	524
	529
	535
	540
	545
	551
	556
	562
	567
	573
	579
	584
	590
	596

	470
	475
	480
	485
	489
	494
	499
	505
	510
	515
	520
	525
	530
	536
	541
	546
	552
	557
	563
	568
	574

	452
	457
	461
	466
	471
	475
	480
	485
	490
	495
	500
	505
	510
	515
	520
	525
	530
	536
	541
	546
	552

	434
	438
	443
	447
	452
	456
	461
	466
	470
	475
	480
	485
	490
	494
	499
	504
	509
	514
	519
	525
	530

	416
	420
	424
	429
	433
	437
	442
	446
	451
	455
	460
	465
	469
	474
	479
	483
	488
	493
	498
	503
	508

	398
	402
	406
	410
	414
	418
	423
	427
	431
	436
	440
	444
	449
	453
	458
	462
	467
	471
	476
	481
	486

	380
	384
	387
	391
	395
	399
	403
	407
	412
	416
	420
	424
	428
	433
	437
	441
	446
	450
	454
	459
	464

	362
	365
	369
	373
	376
	380
	384
	388
	392
	396
	400
	404
	408
	412
	416
	420
	424
	429
	433
	437
	441

	343
	347
	350
	354
	358
	361
	365
	369
	372
	376
	380
	384
	388
	391
	395
	399
	403
	407
	411
	415
	419

	325
	329
	332
	335
	339
	342
	346
	349
	353
	356
	360
	364
	367
	371
	375
	378
	382
	386
	390
	393
	397

	307
	310
	314
	317
	320
	323
	327
	330
	333
	337
	340
	343
	347
	350
	354
	357
	361
	364
	368
	372
	375

	289
	292
	295
	298
	301
	304
	307
	310
	314
	317
	320
	323
	326
	330
	333
	336
	339
	343
	346
	350
	353

	271
	274
	277
	280
	282
	285
	288
	291
	294
	297
	300
	303
	306
	309
	312
	315
	318
	321
	325
	328
	331

	253
	256
	258
	261
	264
	266
	269
	272
	274
	277
	280
	283
	286
	288
	291
	294
	297
	300
	303
	306
	309

	235
	237
	240
	242
	245
	247
	250
	252
	255
	257
	260
	263
	265
	268
	270
	273
	276
	279
	281
	284
	287

	217
	219
	221
	224
	226
	228
	230
	233
	235
	238
	240
	242
	245
	247
	250
	252
	255
	257
	260
	262
	265

	199
	201
	203
	205
	207
	209
	211
	213
	216
	218
	220
	222
	224
	227
	229
	231
	233
	236
	238
	240
	243

	181
	183
	184
	186
	188
	190
	192
	194
	196
	198
	200
	202
	204
	206
	208
	210
	212
	214
	216
	219
	221

	163
	164
	166
	168
	169
	171
	173
	175
	176
	178
	180
	182
	184
	185
	187
	189
	191
	193
	195
	197
	199

	145
	146
	148
	149
	151
	152
	154
	155
	157
	158
	160
	162
	163
	165
	166
	168
	170
	171
	173
	175
	177

	127
	128
	129
	130
	132
	133
	134
	136
	137
	139
	140
	141
	143
	144
	146
	147
	149
	150
	151
	153
	155

	108
	110
	111
	112
	113
	114
	115
	116
	118
	119
	120
	121
	122
	124
	125
	126
	127
	129
	130
	131
	132

	90
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	72
	73
	74
	75
	75
	76
	77
	78
	78
	79
	80
	81
	82
	82
	83
	84
	85
	86
	87
	87
	88

	54
	55
	55
	56
	56
	57
	58
	58
	59
	59
	60
	61
	61
	62
	62
	63
	64
	64
	65
	66
	66

	36
	37
	37
	37
	38
	38
	38
	39
	39
	40
	40
	40
	41
	41
	42
	42
	42
	43
	43
	44
	44

	18
	18
	18
	19
	19
	19
	19
	19
	20
	20
	20
	20
	20
	21
	21
	21
	21
	21
	22
	22
	22
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Plate ID:
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Client/Owners MX30 Reflectometer Check  To Establish Data Correction Percentages.

 Worksheet - Appendix 2 

Clients MX 30, ID:_______

Set ______calibration using owners MX30 @ 157 cal. factor

 Correction 

required (±%)

@ cal factor

 DTEI Transfer MX30 1621/1641

Laboratory 

Retro. 

Spectra 

Pritchard 

Actual Retro.  

(mcd/m

2

/lx)

Retro.at 

calibration 

factor 157 

(mcd) 

Laboratory 

Secondary 

Reference 

Plate ID:


Form TP993A-2 Revn.3.5
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5 234 234 234 157
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@ cal factor

 Transfer MX30 1621/1641

Retro. 

Spectra 
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actual (mcd)

Transfer 

MX30 at cal. 

factor 157

 Primary 

Plate ID:

RIAA Primary Standards
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Appendix 5

Cleaning of Primary and Secondary Reference Plates
1.0 PURPOSE
The procedure describes the processes to be used when cleaning retroreflective reference panels.

2.0 SCOPE

This procedure applies to reference panels consisting of paint and glass beads applied over a glass substrate.
3.0
     MATERIALS AND EQUIPMENT

· Plastic container, minimum capacity 8 L

· 50mm soft synthetic bristle paint brush

· Dry compressed air supply
4.0
PROCEDURE

4.1
Place a minimum of 4 L of warm (25-35°C) fresh water in the plastic container.

4.2
Hold the panel by the edges only, wet the brush in the water and gently pass the brush from the top to the bottom of the panel, with the bristles trailing at an angle of approximately 45° to the panel.

4.3
Dip the brush into the water, and repeat the brushing action over the adjoining section of plate, repeating until all of the panel has been covered.

4.4
Rinse the panel surface under flowing fresh water, then allow to drain for a few seconds.

4.5
Dry the panel surface using compressed air.

4.6
Panel shall be tested after drying.

Note: The face of panels must never be touched by bare hands as contamination may occur.
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Plates supplied only, plates are waterborne paint, drop-on glass beads on glass.

High

Plates and box supplied, plates are waterborne paint, drop-on glass beads on 

glass.

High

TP993 - 6.5 Measurement of Client Secondary Reference Plates (Zehntner 

ZRM 6013 own metal box, three plates sets) 

These plates are measured 

using Transfer MX30 1621/41 at calibration factors established on RIAA Primary 

Standards. Retroreflectivity assigned 

are actual

 values, plates are the reference 

to make sure the instrument is not damaged or out of alignment, Instrument 

must be calibrated using inbuilt second calibration function. Refer to Zehntner 

manual.



Low

Medium

TP993 - 6.4 Measurement of Client Secondary Reference Plates (MX 30 or 

Stripemaster with metal box, three plate sets) 

These plates are measured 

using clients MX30 at factory calibration factor (155-160 depending on the 

model). Retroreflectivity assigned 

are not actual

 values, plates are only a 

reference to make sure the instrument is not damaged or out of alignment, 

corrections must be applied with ±% established on Lab 30 set and noted on 

NATA certificate, column "K".



Low

Medium

Low

Medium

High

TP993 - 6.3 Measurement of Client Secondary Reference Plates (MX 30 

Instruments with timber box, four plate sets) 

These plates are measured 

using clients MX30 at factory calibration factor (147-160 depending on the 

model). Retroreflectivity assigned 

are not actual

 values, plates are only a 

reference to make sure the instrument is not damaged or out of alignment, 

corrections must be applied with ±% established on Lab 30 set and noted on 

NATA certificate, column "K".

Plates and box supplied, plates are pre-form thermo on aluminium.

RIAA Primary Standards - retroreflectivity values as at 28/11/2008 established 

at DTEI laboratory using Spectra Pritchard and calibration factors needed using 

MX 390 Transfer Instrument 1621/41 to obtain same readings

RIAA - Primary Set

Lab 30 Set

This set is calibrated annually from the 

Primary Set and is then used to 

establish client MX30 / Stripemaster 

performance and correction 

percentages. 
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Client/Owners MX30 Reflectometer Check  To Establish Data Correction Percentages.

 Worksheet - Appendix 2 

Clients MX 30, ID:_______

Set ______calibration using owners MX30 @ 157 cal. factor

 Correction 

required (±%)

@ cal factor

 DTEI Transfer MX30 1621/1641

Laboratory 

Retro. 

Spectra 

Pritchard 

Actual Retro.  

(mcd/m

2

/lx)

Retro.at 

calibration 

factor 157 
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Plate ID:

_1364812073.xls
WorkSheet

		Secondary plates calibrated for:						GEO PAVE (A1)

		Set:		F 30

		Done by:		Erwin König

		Date done:		5/16/07

		Checked:

		Using Transfer MX30 1621/1641@ Cal.factor								Clients MX 30, ID:_1503

		RIAA Primary ID.		Clients Secondary ID.		actual mcd		at calibration factor		mcd at factory calibration factor 157		Calibration factors needed to obtain actual mcd plate values

				T 1

				T 2

				T 3

				T 4

				T 1				Factory  157

				T 2

				T 3

				T 4

				Actual		Factory 157

		Calibration Reference :				07000025___

		LOW 2		0		0



&CRIAA SECONDARY RETROREFLECTIVITY STANDARD CALIBRATION



DataSheet

		Secondary plates calibrated for:						RMS NZ

		Set:		V 30

		Done by:		Erwin König

		Date done:		10/12/05

		Checked:

		Using Transfer MX30 1713/1701								Clients MX 30, ID: 75009 Stripemaster

		RIAA Primary ID.		Clients Secondary ID.		mcd		Calibration Factor		mcd at factory calibration factor 157		Calibration factors needed to obtain actual mcd plate values.

		16 RIAA		V 1		8		159		7		157

		7 Rep RIAA		V 2		140		157		137		159

		11  RIAA		V 3		266		153		265		157

		1S RIAA		V 4		420		153		431		151

				Actual		Factory 157

		ZERO 1		8		0

		LOW 2		140		0

		MEDIUM 3		266		0

		HIGH 4		420		0

				Actual		Factory 157

		ZERO 1		8		7

		LOW 2		140		137

		MEDIUM 3		266		265

		HIGH 4		420		431



&CRIAA SECONDARY RETROREFLECTIVITY STANDARD CALIBRATION



DataSheet

		0		0

		0		0

		0		0

		0		0



Actual

Factory 157

Retro.

Transfer Instrument



new cal old_sets05_07on

		0		0

		0		0

		0		0

		0		0



Actual

Factory 157

Retro.

Your Instrument



new cal old_sets05_07on (2)

		Secondary plates calibrated for:						GEO PAVE (A1)

		Set:		T 30

		Done by:		Erwin König

		Date done:		5/16/07

		Checked:

				Instrument comparison, DTEI MX30 1621/42 versus Client MX30

		2007 Primary Standards				Transfer MX30 1621/1641						Clients MX 30, ID:_1503

		New 05_07 Primary Plate ID:		Laboratory Retro. Spectra Pritchard (mcd)		Laboratory Glass Reference Plate ID:		Measured mcd/m2/lx		@ cal factor		mcd at factory calibration factor 157		Percent correction required		Measured mcd/m2/lx		mcd at factory calibration factor 157

																6		6

		18		139		28		149		153		153		-2		149		153

		6		193		22		199		157		200		- ½		199		200

		2		223		35		233		157		239		-2		233		239

		20		370		2		374		157		356		+ 5		374		356

		15		384		14		392		153		372		+ 5		392		372

		Set  T 30 calibration using owners MX30 @ 157 cal. factor										Comments: T 30 set was calibrated using Client MX 30 at 157 factory calibration factor, therefore values on the plates are slighly out. Values obtained are for checking the instrument using the factory 157 calibration factor in order to insure the instrum

		Plate ID:		mcd/m2/lux		Real		Correction %		Within mcd range

		T 1		6		6		0		0-120

		T 2		128		125		-2		121-175, 200-250

		T 3		241		236		-2

		T 4		389		410		+ 5		> 350

		Calibration Reference :				07000025___
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new cal old_sets05_07on (2)

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Measured mcd/m2/lx

mcd at factory calibration factor 157

mcd/m2/lux

Correction range



Sheet2

		Worksheet - Appendix 3

		DTEI TRANSFER MX30 1621/42 CALBRATION ON PRIMARY PLATES

		Done by:		Erwin König

		Date done:		11/26/08

		Checked:		Dennis Richards

		Calibration Reference : Job 08023

		RIAA Primary Standards				Transfer MX30 1621/1641

		Primary Plate ID:		Retro. Spectra Pritchard actual (mcd)		Transfer MX30 at cal. factor 157		Actual mcd/m2/lux		@ cal factor		NOTE: CALIBRATION OF PRIMARY PLATES VALID TO NOVEMBER 2013

		1		7		7		7		157

		2		15		14		15		157

		3		111		113		111		156

		4		159		157		158		157

		5		234		234		234		157

		6		315		302		315		162

		7		351		351		351		157

		8		420		418		418		157
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_1364812059.xls
WorkSheet

		Secondary plates calibrated for:						GEO PAVE (A1)

		Set:		F 30

		Done by:		Erwin König

		Date done:		5/16/07

		Checked:

		Using Transfer MX30 1621/1641@ Cal.factor								Clients MX 30, ID:_1503

		RIAA Primary ID.		Clients Secondary ID.		actual mcd		at calibration factor		mcd at factory calibration factor 157		Calibration factors needed to obtain actual mcd plate values

				T 1

				T 2

				T 3

				T 4

				T 1				Factory  157

				T 2

				T 3

				T 4

				Actual		Factory 157

		Calibration Reference :				07000025___

		LOW 2		0		0



&CRIAA SECONDARY RETROREFLECTIVITY STANDARD CALIBRATION



DataSheet

		Secondary plates calibrated for:						RMS NZ

		Set:		V 30

		Done by:		Erwin König

		Date done:		10/12/05

		Checked:

		Using Transfer MX30 1713/1701								Clients MX 30, ID: 75009 Stripemaster

		RIAA Primary ID.		Clients Secondary ID.		mcd		Calibration Factor		mcd at factory calibration factor 157		Calibration factors needed to obtain actual mcd plate values.

		16 RIAA		V 1		8		159		7		157

		7 Rep RIAA		V 2		140		157		137		159

		11  RIAA		V 3		266		153		265		157

		1S RIAA		V 4		420		153		431		151

				Actual		Factory 157

		ZERO 1		8		0

		LOW 2		140		0

		MEDIUM 3		266		0

		HIGH 4		420		0

				Actual		Factory 157

		ZERO 1		8		7

		LOW 2		140		137

		MEDIUM 3		266		265

		HIGH 4		420		431
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DataSheet

		0		0

		0		0

		0		0

		0		0



Actual

Factory 157

Retro.

Transfer Instrument



new cal old_sets05_07on

		0		0

		0		0

		0		0

		0		0



Actual

Factory 157

Retro.

Your Instrument



new cal old_sets05_07on (2)

		Secondary plates calibrated for:						GEO PAVE (A1)

		Set:		T 30

		Done by:		Erwin König

		Date done:		5/16/07

		Checked:

				Instrument comparison, DTEI MX30 1621/42 versus Client MX30

		2007 Primary Standards				Transfer MX30 1621/1641						Clients MX 30, ID:_1503

		New 05_07 Primary Plate ID:		Laboratory Retro. Spectra Pritchard (mcd)		Laboratory Glass Reference Plate ID:		Measured mcd/m2/lx		@ cal factor		mcd at factory calibration factor 157		Percent correction required		Measured mcd/m2/lx		mcd at factory calibration factor 157

																6		6

		18		139		28		149		153		153		-2		149		153

		6		193		22		199		157		200		- ½		199		200

		2		223		35		233		157		239		-2		233		239

		20		370		2		374		157		356		+ 5		374		356

		15		384		14		392		153		372		+ 5		392		372

		Set  T 30 calibration using owners MX30 @ 157 cal. factor										Comments: T 30 set was calibrated using Client MX 30 at 157 factory calibration factor, therefore values on the plates are slighly out. Values obtained are for checking the instrument using the factory 157 calibration factor in order to insure the instrum

		Plate ID:		mcd/m2/lux		Real		Correction %		Within mcd range

		T 1		6		6		0		0-120

		T 2		128		125		-2		121-175, 200-250

		T 3		241		236		-2

		T 4		389		410		+ 5		> 350

		Calibration Reference :				07000025___
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new cal old_sets05_07on (2)

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Measured mcd/m2/lx

mcd at factory calibration factor 157

mcd/m2/lux

Correction range



Sheet2

		Worksheet - Appendix 2

		Secondary plates calibrated for:

		Set:

		Done by:

		Date done:

		Checked:

		Calibration Reference :

		Client/Owners MX30 Reflectometer Check  To Establish Data Correction Percentages.

		Primary Standards				DTEI Transfer MX30 1621/1641						Clients MX 30, ID:_______

		Primary Plate ID:		Laboratory Retro. Spectra Pritchard (mcd)		Laboratory Secondary Reference Plate ID:		Actual Retro.  (mcd/m2/lx)		@ cal factor		Retro.at calibration factor 157 (mcd)		Correction required (±%)

		1		7		70		5		157

		3		111		50		100		156

		4		159		28		153		157

		5		234		81		243		157

		8		420		179		430		157

		"A"		"B"		"C"		"D"		"E"		"F"		"G"

		Set ______calibration using owners MX30 @ 157 cal. factor										NOTE: CALIBRATION OF PRIMARY PLATES VALID TO NOVEMBER 2013

		Plate ID:		mcd/m2/lux		Correction required (±%)		Actual (mcd/m2/lx)

		"H"		"J"		"K"		"L"
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