Measurement for High-Performance Buildings
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EBTRON Thermal Dispersion Technology

AIRFLOW MEASUREMENT
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Bead-in-glass
thermistor probe

precise resistance/temperature
characteristics!
 Potted with an advanced epoxy to

Self-heated
thermistor

protect sensor and leads from
water and atmospheric acids!




Thermistor Stability

EBTRON Bead-in-glass Thermistor

Long term stability
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Each sensor node shall consist of two hermetically sealed bead-in-glass thermistors. Devices
using chip thermistors of any type or packaging are not acceptable. Devices uses platinum wire
RTDs or similar “hot wire” devices are not acceptable.

Ruskin TDPO5K Air Monitor Electra-Flow (Gen 5)




NIST Traceable Calibrati

NIST =

National Institute of Standards and Technology

REPORT OF CALIBRATION

FOR 143

AIR SPEED INSTRUMENTATION G /60'1 1.09
2 1.001 0.81
oo 726631 | 0992 | 1.18
G 32| 31461 | 0995 1.03

submutted by
P 366.59 | 36541 | 0.997 0.82

1683 Hy o 41939 | 41792 | 0997 | 0.76

- ‘6 462.72 | 46239 | 0999 | 0.67

“ 506.95 | 50691 | 1.000 | 0.71

- we 74449 | 74396 | 0999 | 068
“ 1035.1 | 10335 | 0998 | 0.73

oo 1190.7 | 1187.8 | 0998 | 0.67

o QT AIA). The NIST LA 1438.0 | 14341 | 0997 | 0.67

t
agible

under test 5o that the flow

T, WO 17725 | 1765.7 | 0.996 0.65
2050.1 | 2040.6 | 0.995 0.64
mn Table 1 and in Figure 2 were calculated using the
Sich speed. Tabe | s e o sped fvm e NIST LDA 24883 | 2476.0 | 0.995 0.64
strument UL 2V 3
g ot vt by 5oy e e 29869 | 29750 | 099 | 0.67
air spead nto (Vyy [V ). 2nd the expanded uncerminry valnes for the air 33 82 5 3%67 2 0 995 0 68
0. The 5 of the i that measure temp . pressure, and relative — — - -
ty values listed in the Table 1 are 1 K 0.1 kPa. and 5% respectively. 39845 39632 0.995 0.70

4988.1 | 4959.6 | 0.994 0.67
5990.8 | 5965.3 [ 0.996 0.88
6979.2 | 6941.6 | 0.995 0.87
7993.3 | 7937.7 | 0.993 0.65
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Transfer
NIST
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Multi-flow Calibration of Individual Sensor
Nodes

Calibrate

Sensor
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Documented Accurac

ESTiso

a measurable difference!

REPORT OF CALIBRA

Run
Number

Each sensor node shall be j ~ed at 16 points to NIST traceable
airflow standards a ding over the entire operating range.
-5.1 -1.1%
575.0 -2.7 -0.5%
740.8 737.9 -2.9 -0.4%
943.7 940.3 -3.4 -0.4%
1153.8 1165.3 11.5 1.0%
1414.6 1402.5 2o -0.9%
1678.6 1687.9 9.3 0.6%
20249 2008.1 -16.8 -0.8%
14 2409.4  2399.5 -9.9 -0.4%
15 3342.6 3340.5 -2.1 -0.1%
16 4941.2 4923.3 -17.9 -0.4%

Avg. Error > -0.2%
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Competitors AMCA “Certity”

NIST TRACEABLE AMCA CERTIFIED

Internationally accepted test standards * Industry organization that has member

adm:ﬁ:f\l‘f\Ff\A lﬂ\l Mf\l'v'f\lf\ﬂ\l f\hf\f\:f\l:f\"‘f\ \ll:l‘l‘\ nr\mr\nn:r\n Af\\lf\lf\v‘\:ﬂﬂ +f\f\+ f\‘l‘f\ﬁAﬂPf‘l

. Provide a copy of the NIST calibration report for the reference standard used to calibrate the
NO Ir . . . )
production tunnels used to calibrate individual sensor nodes. Reference standards calibrated to
Airfl¢ third-party NIST traceable labs are not acceptable. Devices claiming AMCA certification are not :an be
meg acceptable.

Report is created and provided by NIST. product as long as test tunnel is certified.
EBTRON calibrates each sensor node so * Asingle product can be calibrated and
performance of product is assured unit to tested to satisfy AMCA requirements (false
unit. performance).

» The AMCA tested unit may not actually
represent the product sold.
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Calibration data in serial
memory chip gets
transferred to transmitter
on power-up

Sensor Node Averagin

to Binary

Convert Voltages
to Binary

Convert Voltages

Calculate Airflow

& Temperature

Calculate Airflow
& Temperature

Average
& Output
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Velocity-weighted Measurements

Using Averages
(Incorrect)
Temperature = 75 °F
RH =48.5%
Enthalpy = 27.8 Btu/lb

5,000 CFM @ 63 gr/lb
80° F, 41.1% RH
29.1 Btu/lb

3,000 CFM @ 63 gr/lb
70° F, 57.5% RH
26.6 Btu/lb

Using Velocity-weighted
(Actual)
Temperature = 76.3° F
RH = 46.5%
Enthalpy = 28.2 Btu/lb
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Sensor Node Ruggednes

‘ | : EVANS ANALYTICAL GROUP E‘P
Testing of Exposed Sensors TesTinG Sunmagy FoR 66

Thermistors shall be potted in an engineering the p\‘“ cer-proof, marine
epoxy and shall not be damaged by mois ‘“\G o7 exposure to
atmospheric acids. Provide a copy o# “6 port to verify compliance
with this requirement. G

& = liow | i | visw v Limg] Qe ~Pmmra—
X 11 0. 1 -
T =] 125 Bt - 11333656 <ott Moore,
T 105 o Tne ‘ontings Saeciaist
RELLABLE RESULTS 108 = 11333859 <
X 5.7 0. - 11333857 | 2019883 R S
ffvaient 1o semvte. il voltage 2 = - T e
ermistors of each sensor were taken using. 3%.. 114, 0.1 +16.1¢ 11333862 | 21219595 ric W_Uffman, Ph.D for Ben Paulson, M.S.

IDEAS TO INNO 30 days of continuous exposure, the readings
able 1 below

enior Technical Specialist

o receive 3 gift of appreciation,

30D (71.0F) avawe 2

Sensors for Salt Test—5 Sensors (PN:610-1665) per Cable
AT{VDC) Gbis1
11333850 | 21219575 Sensors for Sait Test—S Sensors [PN:610-1665) per Cable.
11333851 | 21219580 Cable2
GTC116 Type "A”
Sanzors [PN610-1665) for Ao Test
10 each

11333845

11333847
11333848 | 21219577
11333849 | 21219578

o5 of Exposure setup.

2671 UETR BOULEVARD | MARYLAND HEGSTS, MSIOUS S3043|8 554 151 66301 WAk CHEMR.COM
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Salt Water Exposure Test




Construction Excellence

304 SS Mounting Brackets
Durable FEP Plenum Rated Cable

Sensors are individually wired and soldered using
Kynar® coated wire inside the probe housing

Individual Sensors use two stable Sensors are potted using a
bead-in-glass thermistors for marine grade waterproof
accurate and stable measurement epoxy
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Warranty and Service
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EBTRON Product Solutions
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New GOLD Series GTx116e Transmitter

2-line backlit display with on board barometric pressure sensor!
-PC probe types can be provided with RH, Dewpoint and Enthalpy measurements!

QUTPUT
12 3iCOM
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Hinged cover
replaces slide up
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Advantage IV Duct & Plenum Probes

Gold Series Hybrid Series

v" High sensor density results in the best installed » Lower sensor density reduces first-cost but may
accuracy without field adjustment. require field adjustment.

v' Easy to read dual line, backlit, display.  Single line, non-backlit, display.

v Unsurpassed connectivity options provide isolated  Analog or RS-485 connectivity option.
analog outputs with RS-485 BACnet/Modbus, « EB-Link is not available.

Ethernet and Lon network solutions.

v FREE EB-Link Low Energy Bluetooth interface for
Android and iOS devices.

v" Relative humidity sensor option provides velocity-
weighted RH and enthalpy plus dewpoint.

v Gold plated cable plug/receptacle connector pins.

* RH option is not available.
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Advantage IV Product Line °“s C€E FcCPartts

Duct Mounted

GTx116e-PC HTx104-PE
GTx1l1l6e-P+
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Advantage |V Product Line G“S C€E rocPatts

LISTED

Outdoor Air Intakes

'\ UL

HTx104-PE GTx116e-PC AIR-1Q2

GTx116e-P+
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AJR=102

« Designed specifically for outdoor air
intakes

* 35% narrower sleeve than AIR-1Q
(original)

1" radius flare improves
measurement performance

« GTx116-P+ with modified log-
Tchebycheff sensor placement

* High performance TAMCO damper
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AIR-1Q

v 3” radius flare

QGD@ AR LGV MEASUREIET SOLUTISN

AIR-IQ
Damper/AMD Combo

AIR-1Q2

/ 1” radius flare




Ad-Golcl Series EB-Link

Standard with all GOLD SERIES -P measuring devices!

— Live Data
AHU 5 RETURN AIR
GTA116e-P

16.00 sq ft
Integration: 100 (30 s)

16,378

1’024FPM

FWGT

72.8

59 % RH WGT
28 7 Bu/lb WGT
No Alarms . .
No Trouble D|sgble field
adjustment
on screen

FLowap) @ ON

—_—
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Traverse Data

59 % RHWGT
57.6
28 6 Btu/lb WGT

F DPT

Airflow Sensor Node Data
P1 P2 P3
1,000 1,089 1,127
1,008 1.062 1,083
1,002 1,083 1,120
879 952 984

Temperature Sensor Node Data
P1 P2 P3

72.7 72.6 726

727 727 725

729 728 727

729 729 727

D-AHU 5 RETURN AIR.txt

SEND TO EBTRON SERVICE

Temperature Sensor Node Voltages
P1 P2 [E] P4

1.828 1.739 1.747 1.793

1.922 1.719 1.899 1.815

1.777 1.910 1.719 1.860

1.829 1.909 1.827 1.754

Settings

GLOBAL

SYS=I-P

GENERAL

NAME=AHU 5 RETURN AIR
SERV=AMD

AIRFLOW=ACT

]
TEMPMETH=WGT
H CONFIG=RH
EXT CAB=0
LCD DISPL=ON
LCD NAME=0FF
LCD SERV=0FF
LCD TRBL=ON
LCD UM=CFM
LCD INTG=100

p GETITON
}’ Google Play

#  Download on the

¢ App Store




EB-Flow2 Product Line c“s FCC-Part 15

LISTED

Application Specific

( .

. _%’
EF-x2000-T
EF-x1000-T

ELF

EF-x2000-U

EF-x2000-U
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Advantage |V Fan Inlet Sensors

Gold Series

v" Does not affect fan performance like other fan inlet
technologies.

v" Fan array model supports up to eight individual fans.

v’ Easy to read dual line, backlit, display.

v Unsurpassed connectivity options provide isolated
analog outputs with RS-485 BACnet/Modbus,
Ethernet and Lon network solutions.

v FREE EB-Link Low Energy Bluetooth interface for
Android and iOS devices.

v Gold plated cable plug/receptacle connector pins.

Hybrid Series

Same sensor options and performance for SWSI
and DWDI fans as Gold Series.

Slightly lower cost than Gold Series.
 Single line, non-backlit, display.
Analog or RS-485 connectivity option.
» EB-Link is not available.

—— B Z°
ES TN



Advantage |V Product Line c@“s C€E rocPatts

LISTED

SI DWDI Fans

GTx108e-F HTx104-F
/S| & /DI /S| & /DI
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Advantage IV Product Line °“s C€E FcCPartts

LISTED

Fan Ar

ﬁ\\

Acceptsup to
8 faninlet
sensor probes!

GTx108e-F/An




FAN=1Q)

* |deal for fan arrays
« GTx108-F/An supports up to 8 fans

* Airflow measurement device does
not affect fan performance

e Individual fan airflow measurement
with fan alarm capability

» High performance TAMCO backdraft
damper
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— Live Data
|

GTM108-F DEMO

GTM108-ARRAY
0.40 sq ft
Integration: 100 (30 s)

509
1,271™"

FWGT

77.4

No Alarms
No Trouble

CFM

Ad-Golcl Series EB-Link

Standard with all GOLD SERIES -F measuring devices!

Fan Array Data

GTM108-F DEMO
GTM108-ARRAY

0.40 sq ft

Integration: 100 (30 s)
8-11-2020 9:18

509CFM

FPM

1,272
AT

FWGT

77.7

Fan Array Airflow/Temperature
Fan:1p20 sqft

243 CFM
1213 FPM

77.6F

Fan'2nan ~a &
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— Traverse Data
GTM108-F DEMO
GTM108-ARRAY
0.40 sq ft

Integration: 100 (30 s)
8-11-2020 8:39

511
1,278™
77-1 FWGT

CFM

Airflow Sensor Node Data
P1 P2 P3 P4
1,190 1,239 1,290 1,391

Temperature Sensor Node Data
P1 P2 P3 P4
77.0 77.0 77.2 773

‘ = D-GTM108-F DEMO .txt

SEND TO EBTRON SERVICE

Fan Array
Airflow/Temperature
Fan 1 0.20 sqg ft
242 CFM

1212 FPM

77.4 F

Fan 2 0.20 sq ft
268 CFM

1338 FPM

i =

Airflow Sensor Node Data
P1 P2 P3 P4
1,187 1,237 1,282 1,393

Temperature Sensor Node Data
P1 P2 P3 P4
T A (O i 5 T i fe ST i 4 |

Airflow Sensor Node Voltages
P1 P2 P3 P4
3.957 3.959 3.954 4.057

Temperature Sensor Node Voltages
P1 P2 P3
3.749 3.691 3.696 3.725

» GETITON
” Google Play

#_  Download on the

¢ App Store




CENSus Product Line FCC-Part 15

B
¥ v" Bidirectional occupancy counter for interior
o openings.
N v" Analog and RS-485 BACnet/Modbus connectivity
Above door mounting option
— (CENSUS-C100).
Door .
ey Do0rjamb stnderd mountng - “Auto-zero” non-activity reset feature.

v “No-negatives” measurement feature for single entry
applications.

v" Better than 2% counting accuracy on openings up to
42 inches wide without an operable door”.

v" 5% typical counting accuracy on interior, operable
doors up to 42 inches wide'

' Accuracy may decrease on dual door applications if more than one
person passes through the door at one time.
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Thank You!

Questions? More information?

AskDave@EngineeredSalesCorp.com
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