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Axes of a green building
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Characteristics:

Reduce
*Renew
*Reuse
~Efficient
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Indoor Environment (IEQ)

Characteristics:

eApplications
*Personalized environment

eHealthfulness
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3rd Party 3rd Party 3rd Party 3rd Party
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*Pollution prevention
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*Bio-fuel power plant



Weather Station for
Load Prediction and

Control
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Electrochromic Glazing
Integrated with Thermal
and Daylighting Systems
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Dimming Ballasts with
Efficient Fixtures and Controls
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Building Integrated
PV Panels

Automated Blinds
Natural Ventilation
Awnings

Light Shelves

Right-Sized
Non-CFC, Efficient Chiller
with Heat Recovery
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VAV Boxes with
Duct Pressure Reset

Communications Link for
Electric Load Optimization
with Real-time Pricing;
Multiple Buildings
Occupancy Controls,
|_ Air Quality Sensors
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Low Energy

Cooling System and
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Thermal Storage
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Efficient Office

Distributed Generation
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Integrated Controls with

Real-time Modeling, Performance
Metric Tracking, Fault Diagnostics
and Optimization

Efficient Boiler with Heat Recovery
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Solar PV

Micro- wind turbine
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Solar heating
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Fuel cell/Cogeneration
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Green Building Integration: SIEMENS

Current features and requirements:

e Multi-faceted

e Multi-levels- City, campus, buildings, floors, rooms, systems
*Value proposition: Create new solutions and applications
e Cost-effectiveness

*Plug-n-play
eSeamless
e Adaptability and flexibility

Current solutions:
eInteroperability

eopen protocol, standard communication language
eCreate drivers for systems & sub-systems levels integration
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Somatic Nervous System:

Similar to building control systems
SMS connects to brain via spinal cord
Responsible for:

— Body movement & sensing external

stimuli

Covers all neurons:

— Muscles, skin, & sense organs
Sensing includes:

— Light, vibration, pressure, pain, T etc.,

E-signal from receptor flows to the brain

through fibers
Receptor —

SIEMENS

Brain

Cerebellum

Spinal cord
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Main processing

SNS- Process: unit Coordinator for
processor inputs

and outputs

Cerebra cortex

Core Information

‘ﬂi Thalamus Conduit
Sensory or

____Spinal cord receptor neurons Reflex Arc. Local

Peripheral
rapid action

erve
between sensor
and motor

Distribution channel (with local intelligence)
Ganglion that connects Spinal Cord and Sensory
Junction/Relay neurons and motors/actuators
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C1 Caervical spinal nerve roots C1 - C7
.~ correspond with upper aspects of
vertebral bodies.

Spinal cord:

Sensation of C7 nerve is for
C8 the middle finger.

T

Bone notch at the base
of the neck is C7.

- lCB and belminal nerve roots
B eave corresponding
L vertebral body.

— T4 Sensation of T4 spinal nerve is

. i e "\ :E;;rl%x:mwy level with the
eDedicated location specific channels BN 75 ansation of T8 spinel nerve root s
;-R\, approximately level with the bottom

- of the sternum.

eSegmentation for both inputs and outputs

T10 Sensation of T10 spinal nerve root is
approximately level with the abdomen.

T12 Sensation of T12 spinal nerve root is

The spinal cord ends apgoximately level with the
pubic bone.

approximately L1 bo
between L1 & L2.
Sacral cord segments The sensations of lumbar nerves
(S1-S5 “Cauda Equina”) are over the legs.
are level with T12-L1
Vertebrae.
LS
S1
The sacral vertebrae
are fused to make up S3 Sensation of S3,S4 & S5 nerves is the
the sacrum. - S5 Perineal (genital) area.
The coccygeal vertebrae }
are fused to make the 4

coccyx or “tail bone”,




Spinal cord- X Section:

Motor and descending (efferent)
pathways (red)

Sensory and ascending

(afferent) pathways
(blue)

Pyramidal tracts
- Lateral corticospinal tract

Dorsal Column Medial
- Anterior corticospinal tract Lemniscus System

Gracile fasciculus

Cuneate fasciculus
Extrapyramidal Tracts

Spinocerebellar Tracts
- Rubrospinal tract Posterior spinocerebellar tract
Anterior spinocerebellar tract

- Reticulospinal tracts
- Olivospinal tract
- Vestibulospinal tract

Anterolateral System
Lateral spinothalamic tract
Anterior spinothalamic tract

Spino-olivary fibers
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frontal lobe

parietal

. . lobe }7 % /
Brain- Main processor: el
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Brain Organization thalamus

omygte

/

locus /

coeruleus
dorsal raphe

eLocation Specific Processing nucleus
eSupervisory learning using multi-dimensional
interconnected processors or heurons , /”“”‘*wm
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Proposed Building Nervous Systems:

Applications specific
processing using 1/0
signals

Sensor
Actuator

Sensor signal

Actuator signal

Distributed

junction/controllers with

local intelligence

SIEMENS

Location/System
specific dedicated
processors w/ bundled
sensor and actuators
specific input and
output signals

Bundled input and
output electrical signals

Output Input

Control and
communication trunk
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Summary of human nervous systems:
Yet to Explore!

Key features:

*Free of language and protocol
eIntegration at sensor level
ePoint-to-point integration between:
e Distributed communication with k
eDedicated com ic locations

eSensor & Actuat hannels
eDistributed relay® ndling local controls

J processing
ligence

Suggested Websites:
Wikipedia

Gray’s Anatomy
NIH

~ee Yet to be explored!

Somatic Nervous System. Spinal Cord.
. Brain Sensory Information
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