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Why save energy?

VPGEOQO: creating energy awareness

VPGEO Demo, Eindhoven N. Sports Complex

VPGEO Demo results

Conclusions and Outlook
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Climate is one of the most complex systems
on Earth with major unknowns

Atmospheric CO2 is an important factor in the
global heat balance

We continue to rely on fossil fuels for some

t| me tO come (oil price may rise to > 150 USD, Jeff Rubin, *“Why your world
is about to get a whole lot smaller: oil and the end of globalization™)
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(public data) _ .
Snapshot of climate observations
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There will be no “bailout” for a disturbed
climate system

Don‘t gamble, live responsibly

Be safe
Stimulate energy awareness
Save energy

VPBEO Inc. - ARL B.V.




Roadmap for new energy awareness

New Information Technology

Start in Eindhoven
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VPGEQO: Embodiment of a new law of heat transfer

Discovery of linear asymptotic behaviour at
micro-Kelvin resolution in a modulated
Rayleigh-Bénard chamber

By Maurice H. P. M. vaN PurTeEnN® AND ANTON F. P. vAN PUTTEN

ANMAR Research Laboratories B.V., PO Box 1200, 5602 BE Eindhoven,
The Netherlands

A new experiment is described on heat transfer in a Rayleigh-Bénard chamber
modulated by an external flow. The results show a linear response of thermal gradients to
small Reynolds numbers, here resolved with micro-Kelvin resolution at room
temperature. It approaches a hyperbolic behaviour at large Reynolds numbers. This
response is nowhere reminiscent of singular behaviour in boundary layer theory. It may,
instead, represent a cellular model for describing heat transfer in porous media. An
application to correlating residential gas-energy usage and local weather data is included.

Keywords: Rayleigh-Bénard; heat transfer; asymptotic behaviour;
thermody namics anemometry; gas energy-usage; saving energy

Proc. Roy. Soc. London A, 463, 2495 (2007)
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VPGEOQO: real-time digital energy information

Snapshot of high-resolution gas-flow data

Taking Showers
washing hands

Baking eggs

Van Putten & Van Putten,
2007, Proc. Roy. Soc.
London A, 463, 2495
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Certified for use in commerce

State of California
Department of Food and Agriculture
Division of Measurement Standards

Certificate Number: 5554-08

Page 1 of 2
California Type Evaluation Program
Certificare of Approval
Jor Weighing and Measuring Devices
For: Submitted by:
Hydrocarbon Gas Vapor Measuring Device Van Putten-Gas Energy Observatory (VPGEQ)
Model: AD1 266 Pearl Strest A

G4 —G6 Type Cambridge, M4 02139

Mazinmm flow rate capacity: 10 cubte metersIor Tel: {617) 864-7268

Volume display capacity: 99 999.999 cubic meters Fax: (617) 864-7268

Vohume display reselution: 0.001 cubic meters (one Centact:  Maunce HP M. van Putten Fh.D.
liter) mfoa WVPGED com

Standard Features and Options

Transparent acrylic glass meter casmg (Polymethy]l methacrylate, PRIMA)

Silicon integrated sensor enclosed in an alunumum chamber

Two line digital electrome display for flow rate (in hiters per numute) and volumes (n cubic meters)
Two permanently attached 90 degres G3/47 union flat F connections (mlet and outlet connections)
Maxmmom operating pressure; 130 psig

Pressure and temperature (PT) compensating

For ndoor mstallations onky

Optional remote display

This device was evalnared under the Californiz Tyvpe Evaluation Program (CTEER) and was fonnd to comply with the applicable technical
requitements of Californiz Code of Regulations for "Weighing and Measuring Devices.” Evaluation results and device characreristcs
naceszary for inspection and use in commerce are on the following pages

Effective Date: Apnl 14, 2008

7 oa
Vi, F s ek ik
Folond & Hoitrara

Edwmmd E. Williams, Acting Director

VPGEO measures normal
volume within -3% +1.5%
(Handbook 44 of NIST)

Intrinsic PT compensation

Designed for G4-G10

Dutch National DTe norm:
+/- 7% bellow meters wit
no PT compensation

Typical overpayment: 6%
(420 M Euro/yr nationwide




Applications

Homes / Energy Label
Restaurants

Sports Complexes

Your home or business

Spin-off: Hydrogen metering

VPBEO Inc. - ARL B.V.




VPGEO Measurements in Dragon City Wok Restaurant,

Eindhoven, The Netherlands [April 4 2009)
mean flow rate = 31 Ln/min
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Direct Savings.: 10% by accurate reading B

8 e

Bellow meter at 30 degrees Celsius
with no T-compensation

']

Replaced!

Past (since 1843)
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VPGEO Data via Cloud Computing

Measuring of gas-energy usage and outside temperature
Real-time local energy monitoring on a Dashboard at 1 Hz
Remote reading and billing monthly

Calculating VPGEO Views in *.pdf sheets

Calculating Home Energy Efficiency every day, week or month
Compare energy usage and efficiency across different tenants
Distribute information to selected users and administrators in *.csv
Automatic monthly payments (PayPal, ...)

Heterogeneous and distributed data
processing: ideal for a new Cloud

VPBEO Inc. - ARL B.V. .-




The Power of Cloud Computing

100% scalable in size, to millions of computing nodes
Infrastructure for heterogeneous computing

On-the-fly connections between nodes at different locations
with a diversity of software applications and data

24/7 and recurrent processing of real-time data
Distinct from centralized services (SaaS) and a radical
departure from the “all-in-one-box” Turing Machine

architecture

VPBEO Inc. - ARL B.V.




VPGEONET Cloud Architecture (schematic)
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VPGEONET
Customer
Interface

VPGEONET
VPGEO Views
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VPGEONET™ Global Cloud Computing Services

Mijn VPGEOD bij HCE Boiler Room

Installatie: 7/2/2009

Totaal Volume sinds installatie: 1597.546 Nm?3 uur: 10, dat

Werbruik Prijs = 0.6 eurt

Vandaag: 13.773 prijs 8.26 Ei

Gisteren: 45.565 prijs 27.33 E
Deze maand: 0 prijs 0
Worige maand: 292.01 prijs

Verbruik (Nm3juur) Verbruik (Nm3

40
30
20
10

0™5710 15 20
dag

Wet iz mijn huidi uur en daguerbruik vergeleken met vorige maend?

Stasfdingram actueel verbruik

Fears gemiddeld uur en degverbruik cver varige maand

Normaal volume Nm? is met Pref=1013 mbar, Tref=0:C

US Fat. 11/455,705:7,246,515:5,426,965; EU 542022593.0

De VPGED iz goedgekewrd voor handelsdoeleinden door CTEF/CDFA #5554-02 conl
(/2005 VanPutten-Elue Energy Observatories Inc/AnMar Resesrch Labs BV,

VPBEO Inc. - ARL B.V.

HCE Boiler Room

HCE Club House

Mijn VPGEO bij HCE Club Huis

Installatie: 10/21/2003

Totaal Volume sinds installatie: 1459.263 Nm?3 uur: 10, datum: 12/23/2009

Verbruik Prijs = 0.6 euro/Nm?

Vandaag: 41253 Nm? x prijs 2.47  Euro

Gisteren: 13.155 Nm? x prijs 7.89  Euro

Deze maand: 77.072 Nm? x prijs 46.24 Euro

Vorige maand: 292.01 Nm?2 x prijs 175.2 Euro

Verbruik (Nm3juur) 50 Verbruik (Nm3/dag)

2.5 40
2

30

1.5

1 20

0.5 10

005710 15 20 O 5 10 15 20 25 30

uur ag

Wet iz mijn huidig uur en deguerbruik vergeleken met vorige masnd?

Stasfdingram sctueel verbruik

Faars gemiddeld uur en dagverbruik over vorige maand

Normiaal wolume Nm? is met Pref=1013 mbar, Tref=0°C

US Fet. 11/455,705,7,246 515,5 426,363, EU 342022330

De VPEEQ iz gosdgekeurd voor handelsdeslzinden docr CTEF/CDFA #5554-02 conform Handbook 44 of NIS
(c)2005 VanPutten-Blue Energy Ok Inc./AnMar B h Labs BV,




VPGEOQO: Saving energy in HCE Club House

4 |

Friday Evening Club Meeting

N m 3 / h I ante VPGEO VPGEO Heating left on inadvertently
| 6089 Nm*/yr Discoveries

email alert to Club management

Management switchess off heating

Savings > 50%
> 1800 Euro/yr

22 24 26 28 30 32 34
day (2010)
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Results for HCE Club House

VPGEONET™ World Wide Cloud Computing Services

Discovery of 24/7 heating of
Meeting Room

Mijn VPGEO bij HCE Club Huis

Installatie: 10/21/2009

Totaal Volume sinds installatie: 2723.922 Nm3 uur 11, datum 2/3/2010

Verbruik Prijs = 0.6 euro/Nm?3

Discovery of multiple *hidden Vandsag: 0 Nmix pris= 0 Euro
radiatorS’ Gisteren: 0 Nm?3 x prijs= 0 Euro

Deze maand: 0 Nm3 x prijs= 0 Euro

Vorige maand: 958.45 Nm?3 x prijs = 575.06 Euro

Planned installation of
thermal control on radiators

Verbruik (Nm3/uur) Verbruik (Nm?3/dag)

Energy usage limited to
weekend meeting: direct
savings = 2/7 T

Paars :  gemiddeld wur en dagverbruik over vorige maand
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Normaal volume NMm? is met Pref=1013 mbar, Tref=0°C

Ll
Return on investment: 1 year S e e
[ | De VPGED is dgekeurd voor handelsdoeleinden door CTEF/CDFA #5554-08 conform Handbook 44{NIST)

{c)2009 VanPutten-Blue Energy Observatories Inc./AnMar Research Labs B.V.
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Relevance to Kyoto Protocol
Agreed CO2 reduction: 2% per year

Mean for homes in NL: 2000 Nm3/year
Planned savings (2%): 40 Nm3/year

HCE Club House savings: 3000 Nm3/year

HCE Club House savings equivalent to
homes meeting the planned Kyoto savings

VPBEO Inc. - ARL B.V.




Archive Data
LAST_MM_DATA  THIS_YY_DATA

1712815 1 1 2010 2723925 0 0 3 2 1 2010
1712815 1 O 0 1 1 2010 2723925 1 0 0 2 1 2010

2723925 22 0 2 1 31 2010 2723922 10 0 3 2 3 2010
2723925 23 0 3 1 31 2010 2723922 11 0 2 2 3 2010

LAST_YY_DATA THIS YY DATA

1712815 3 1 2010
1712815 1 O 0 1 1 2010

1712815 22 0 3 12 31 2009
2723922 10 0 3 2 3 2010
1712815 23 0 2 12 31 2009 30 11 0 3 3 3 2010

Black Box Data: per second, hour, day, month, year

VPBEO Inc. - ARL B.V.







VWho we are

The VPGEO Project is a joint-venture of VPBEO Inc., ARL B.V.

VPBEO Inc. is a start-up in Cambridge, MA, USA, led the
development of the VPGEONET World Wide Cloud (WWC)
Operating System, the US Patented Home Energy Label
and the world’s first digital gas-energy meter approved for
use in commerce by a Notified Body (conform NIST
Handbook 44) (est. 2008)

VP Blue Energy Obssrvatories, ing
Pl By oATeerianien
TR Y pE. B

AnMar research Laberatries B.v

ARL B.V. is a fluid dynamics research lab in Eindhoven, NL,
introduced the world’s first silicon flow sensor, and is a leader in experimental fluid

dynamics and computerized calibration equipment (est. 1974)

and additional sub-contractors

VPBEO Inc. - ARL B.V.




Van Putten-Blue Energy Observatories Inc.:
266 Pearl Street A, Cambridge, MA 02139
(617)864 7268 info@vpgeo.com

AnMar Research Laboratories B.V.:
Gulbergsven 4, 5645 KK, Eindhoven, The Netherlands
+31 40 242-7877(T) -5205(F), info@anmar- research.com info@VPGEO.com,
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