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l. Introduction " passveDesigns )

« Ventilation.

« Thermal envelope.

« Solar gains.
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Il. Theoretical aspects: ZEB

Further development in ZEB:

v \ 4

Definitions Differen
and t

ies ns
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surplus power supply to the
_-PEB-. local power grid.
(¥100%) -

* Renewable energies supply
the total demand
> nZEB + - » They can have: storage and
smart grids.
* BMS — BAS.

nZEB (60%- | » Renewable energy
75%) _ LEE + — = Air conditioning systems

much more efficient

Climate adaptation

) * Passive Design Techniques
LEB (506)— * Energy efficiency in construction

* Comfort in indoor environment (air

\_ conditioning system)
.].
Active cooperation of users and Energy management systems (EMS)

Fig. 1: ZEB classification according to Chinese energy
reduction standards in 2016. Adapted from

YSiCELS




Ill. Colombian perspective

« Law 1715 of 2014.
« CREG 030/2018 and CREG 038/2019.
« Resolution 549 of 2015 - Energy and Water Saving

Guide
Design Action area Recommended measures
measure
Passive From the architecture ofthe |, \Wwindow / Wall ratio
building
e Solar protection
e Natural ventilation
Active illumination e Daylight and daylight
control
e Efficient emergency lighting
e  Air economizers
e Coefficient of performance
(COP)
Table 1: Measuires for educational institutions -'Ener%xfgﬁawgpé%smg'@bide.
X SICEL 2021 - Vitltual edition - October 13-15, 2021 |* Controls: REEUPRANCY |




Ill. Colombian perspective

« Average base consumption:

kWh

= 40—
m# x year

« Energy-saving percentage: 45%

« LEB base consumption :
kWh

Base consumption — energy saving percentage = 40 — (40 * 45%) = 22

m? * year
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IV. Case study: University
EAPRYELERs:

National University of Colombia headquarters Manizales Campus la Nubia

(cold

climate).

14 buildings with different uses of energy and different degrees of antiquity.

e [ academichi ||Id|ng< (new and intermediate)
Building Features Load fp=0,95

* Interior comfort - bioclimatic design.

L *Energy efficiency in architecture and electrical networks. opened in 2013. 161,5 KW

P * Current architectural and electrical designs, but with deficits. Opened in 78,85 KW
2003.

Q * Current architectural and electrical designs, but with deficits. Opened in 109,3 KW
2003.
* Internal comfort - bioclimatic design.

S1 *Energy efficiency in architecture and electrical networks. Opening in 57 KW
2019.
* Internal comfort - bioclimatic design.

S2 *Energy efficiency in architecture and electrical networks. Opening in 114 KW
201
o ?ntgerngldi:,dl)mw ilﬁHtﬁ)ljﬁjéHE Hlegllg_lLd I\IL,IIJICI Ldll I|JL.Ib deUCI I IIL UUIIUII Isb
‘Energy efficiency in architecture and electrical networks, 10kVA

_Q’_ Virt ,Pa'}%HDECQL%achgOA ﬁ§E%1 rainwater storage system for sanltation_

Vi
95 KW X&\_
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IV. Case study: University
cﬂ.m"lﬁ\ﬁ%ampus la Nubia:

« New buildings comply with the water and energy saving guide.

« Application of annual and hourly correction factors.

« Application of active and passive measures described in the guide for
intermediate buildings.

45,0

Buildings L P Q S1 S2 W e
245 | 500 Total 350
A >
Area mA2 7226 | 3555 | 3700 5 0 5200 (kWh 2; o
Load ) $ 5o
(kWh) 162 79 109 57 114 95 % N
Building base g™
consumption E 150
KWhi(ma2ry | 496 | 492 | 655 | 516|506 | 40,5 | 3069 2 o
ear) 50
Total per 0o
BU||d|ng Average LEB base
273 49 2 65,5 28.4. 7,8 220,4 base  consumption
earf@qugmﬁ aseéctgnsumption by %uﬁcﬁngs o%zt%e ) e
LEB Nubig campus. Fig. 2: Base consumption of each building compared to

average base consumption and LEB base consumption.

Source: Own elaboration. Pl ¥
n
XSicEL?
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IV. Case study: University
cﬂ.rnﬂ‘ﬁmwmpus la Nubia:

« Reductions of 60% to 75% in energy consumption with renewable

energies.
Building L P | @ | s1| s2 | w |ToTAL
Area (m"2) 7226 | 3555 | 3700 | 2452 | 5000 | 5200 | 27133 Powe mA2
i Buildin | r PV Panel Require m"2
Base consumption | q¢ | 495 | 655 | 51,6 | 506 | 405 | 3069 Quant | "] Available
(kWh/ m2*year) gs | (kWh| "5y don | i1 blocks
LEB consumption - ) deck
50% (KWh/ m2* year) | 273 | 246 | 327 | 284 | 278 | 223 | 1631 L | 654 | 198 | 4956 3300
75% of base P 26,6 81 201,7 1000
consumption 372 | 36,9 | 491 | 387 | 379 | 304 | 2302 Q 36,9 112 279,4 1200
(KWh/m2* year) S1 23,1 70 174,9 0
Consume to be a S2_ | 462 | 140 | 3499 2000
124 | 123 | 164 | 129 | 126 | 101 | 767 . -
nZEB (kWh/m2*yean | - : : ' ' W 285 | 86 215,38 1000
*
PV pOWi,regkr\;V MZE N q49 | 123 | 164 | 155 | 152 | 122 | 863 TOTAL | 2267 | 687 | 17173 | 8500
PV generation (MWh/ lable 5! PV capacity required to
107,5 | 43,7 79| 7 2
PV power (km_'f 3
4.5 day 654 | 268 p SR9pp231 | 462 | 385 T 2367
X SICELE
- o)
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IV. Case study: University
CAMiREs ZEB:p levels Campus la

Nnwbdations of 100% in energy consumption with the photovoltaic solar
system, energy storage systems and smart grids.
« Building Management Systems (BMS) and Building Automation Systems

(BAS).
* Laboratory in active demand management - GESDELEC.
Equipme

‘*ﬂodbu .,..‘
..... N .
SM 3G M2M RTU s R a |
(3) KING (1) KING (1) Network (2) Portable (4) Humidity (1) 4G LoRa
PIGEON PIGEON RTU analyzer computing and Gateway S281
GATEWAY S373 S272 equipment. temperature King Pigeon
sensors -
e fy
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IV. Case study: University

ANPHS A5

— temperature and

. USB input for humidity sensor
Gateway output

1 ) B MS programming.

Radio frequency antenna
(possibility of connection

development on - , with LoRa)
. . Possibilities of connection
b Ul I d N gS L a and data transmission =
Nubia Campus: we i
WAN 2 e R
o (€ RoMs PC T Feeding
. Cellular s — -Gatewa
- Option I: Gateway L ‘ power It
2 RS 485 p?l"(s -Power
5373 - e

Devices Slaves P -
{Network analyzers, (other data nsors

o : - 0y
smart meters, recloser, acquisition equipment Voltage (voltmeter)

inverters etc.) as slaves.) - I;ﬁ::, (;Jph:;: sensor)

- Temperature and
humidity

- Solar radiation
{pyranometer)

- Sound (microphone)
- Current (ammeter)

- Occupancy sensors

. - Industrial sensors |
‘.- Among others. /

. 3: Communication

archl ectures for the BMS
system using Gateway S373
proposed. Sourcé: Own
elaboration.

~ X SICEL 2021 - Virtual edition - October 13-15, 2021
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IV. Case study: Unlver5|ty

CANRS A =5

1) BMS
development on
buildings La
Nubia Campus:

- Option I: Gateway

S373
Fig. 4: BMS for
some ngs on
Campus la Nubia

using Gatewa

5373 propose
Source: Own
elaboration.

BUILDING 52 E
- 1

""... - ) = t l

g -ﬂ\.‘,,_ >

Lovato DMG 200

RS 485 ar

Cellular |
network

SUBSTATION BUILDING w E Cellular
| network

Lovato DMG

10kw PV Pyranometer
500

inverter
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Central computing unit

| SUBSTATION BUILDING Q/P

SADA GESDELEC 4
BUILDING 51 - 103 '\_ Logic
< PM
®@ l 800
RS 485
Cellular Recloser
network iy

Il'

GATEWAY PLATFORM

{S373-RTU Cellular loT :::::::
RTU configurator)
ASSOCIATED B e
SMARTPHOMES g
{Up to 10 devices) : GEfsr;Enl_Ec
SARA CLOUD

XSiCELE



IV. Case study: Unlver5|ty

CAMPHS A%

1) BMS development
on buildings La
Nubia Campus:

- Option II: Gateway
LoRa S281

SUBSTATION BUILDING 52

v

’ RS 485

Fig. 5; BMSfor

some buildings | s ““‘e”er
using on Cam us

L& Nubia 281 h
proposed. Source:

{ovato DMG  10kW PV pwmmete\,

©

Own elaboration.
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Central computing unit =
SADA GESDELEC g Power
Building 51 - 103 = Lugu:
@@ -
F =
<
'@ o RS 485
5 Recloser
';.
A
4G LORA
GATEWAY $281 SUBSTATION BUILDING L
Ay—4
—

antenna
RADIO FREQUENCY

—
=
w
&
v

Portable
network

SADA, control and
automation

SUBSTATION BUILDING Q/P
LoRa
antenna - - g
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IV. Case study: University

CAMPHS A%

2) BAS development
(control and automation)
on la Nubia :

Gateway S272

6: BAS Wlth
omat|on and
control on Campus
La Nubia proposed.
Source: Own
elaboration.

COMPATIBLE
SENSORS

-Water overflow
level sensor.

-0il overflow level
Sensor.

-Water leak sensor.
-Temperature
Sensor.

-Door sensor

-PIR motion sensor
-Smoke sensor
-Gas leak sensor
-Glass break sensor
-Shock sensor
-Power failure
Sensor

-etC.

~ X SICEL 2021 - Virtual edition - October 13-15, 2021

r:ﬂ!f.!'h_: N .

RS485
H (Slave / Master)

6 analog inputs
- Bdigital inputs
- 4 relay outputs
- 1RS232input
- 1RS485 input
- 1USB port
- Radio
frequency
antenna

1 power

\ outputport ) \\

SADA,
automation

and control of
equipment and

devices
@uipment. devices arm
. Sensors

! Sensors

-+

um

1m0l

AT =

Possibilities of
connection
and data
transmission
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V. Conclusions

« Competitive electricity markets through smart grids and distributed (renewable)
energy resources.

« Integration of prosumers in distribution networks.
« There must be local adaptation for ZEBs (Latin America And Colombia).

« PEB as the last step of the ZEB (use of active and passive technologies at a
maximum level).

XC i ’-_fé Lﬁ
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VI. Questions
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