Imperial College
London

Development of a Portable Wireless
sensor Network to Enhance
Post-Occupancy Commissioning

Sarah Noye — s.noyell@imperail.ac.uk
Dr Robin North
Prof David Fisk

Laing O’Rourke Centre for System Engineering and Innovation
Imperial College London
ICEBO, 15-16 Sept 2014

Proceedings of the 14th International Conference for Enhanced Building Operations, Beijing, China, September 14-17, 2014



Imperial College
London

ESL-IC-14-09-22a

©o

Research motivation and post occupancy
commissioning (PO-Cx)

Pop-up monitoring™ system requirements
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Problem: There Is often not enough time
during on site Cx for performance
evaluation

Design  Construction Handover Occupancy

I One-off

| commissioning
| J i

Optimum energy performance |

Post Ongoing

Initial commissionin R
J occupancy Cx commissioning

1 Proceedings of the 14th International Conference for Enhanged Building Operations, Beijing, China, September 14-17, 2014




Imperial College ESL-IC-14-09-22a
London

Construction B On-siteCx ([ Handover

Systems deliver flow rates

v

and temperatures
Occupancy

On-site Commissioning
« Balancing

« Setting to work

« Compliance

« Health and safety

Proceedings of the 14th International Conference for Enhanced Building Operations, Beijing, China, September 14-17, 2014



Imperial College

Post occupancy commissioning (POCx)
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POP-UP MONITORING™ REQUIREMENTS
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Pop-up monitoring™
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Pop-up monitoring™
system
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Ventilation feasibility study

Off the shelf sensors

complemented with self
developed sensors

Sensors Parameter Location
1| Temperature Temperature | Room
2| CO, CO, level Room

Temperature Temperature

Humidity Humidity

Radiant temp. Radiant Room

temp.

Passive infra- Occupancy Room

red

Temperature Air temp. System

CO, In/out CO,

Humidity Air humidity

Air flow Air flow

Current Electric power | System

Voltage

Pipe temp. Temperature | System

Proceedings of the 14th Inte

rnational Conference for B

Enhanced Building Operations, Beijing, China, September 14-17, 2014

15




Imperial College

London

ESL-IC-14-09-22a

.....
at
N

.
n
Y
At

Proceedings of the 14th Inte

Sensors Parameter Location
1| Temperature Temperature | Room
2| CO, CO, level Room

Temperature Temperature

Humidity Humidity

Radiant temp. Radiant temp. | Room

Passive infra-red | Occupancy Room

Temperature Air temp. System

CO, In/out CO,

Humidity Air humidity

Air flow Air flow

Current Electric System

Voltage power

Pipe temp. Temperature | System

rnational Conference for B

Off the shelf
complemented with self
developed sensors

Enhanced Building Operations, Beijing, China, September 14-17, 2014

VS = IR G )

SENSOIs

16



Imperial College

Ventilation feasibility study

S -
— & I |

ESL-IC-14-09-22a

GEN SUP i |
[=]

Il |
L

\AWM
h NG NN NG NN

-

Temp.
T/HICO,
‘ Rad. Temp
€ PR
3¢ Air flow/CO,/T/H

y
IL 2485 I GEN SUP

\l1|“ PRECHH2L)

o
A

yd
400150 g

%
X

]/\
™

1
e

\\=<

GEN EXT

Pipe temperature
Power

I l
AN " GR VAR @A Y

0=

| TR

?_>|| Proceedings of the 14th International Conference for Enhanced Building Operations, Beijing, China, September 14-17, 2014

17



Imperial College ESL-IC-14-09-22a
London

INITIAL EXPERIMENTAL VALIDATION
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sensors characterisation - Temperature
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Range -40to 70 °C -40 to 125 °C

Resolution 6 10-6 °C 0.04 °C
Accuracy 0.5 °C +0.31t00.8 °C
- Power consumptlon o 3.5 mW
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sensors characterisation - Temperature
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sensors characterisation - Temperature
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CO, levels and
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* Fault simulation
* E.g.: FCUs fighting each other &
* Real case deployments

* E.g.: Teaching and research
building

» Strategies for PO-Cx using
pop-up monitoring™
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e Truncated commissioning may contribute to the
energy performance gap

 BMS might not have sufficient data for PO-Cx

* Rapid development of wireless sensor network
technologies can provide low-cost data for pop-up
monitoring ™

* Initial characterisation test on low power sensors
show suitable accuracy and the ability to detect
relevant building properties for commissioning

* Deployment on major project this autumn

Sarah Noye — s.noyell@imperial.ac.uk
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