" Covenant of Mayors East o

Covenant of Mayors for Cllmate & Energy

for Climate & Energy

Energy Efficiency in the Buildings

Energy Audit Calculation: Tools & Equipment

Training: “Sectorial Areas of SEAP Implementation”

Thilisi
\’ 2017, 5 May

/s Konstantine Barjadze

www.eumayors.eu




Energy Audit Needs and Benefits "
N energy audit Is an inspection, survey and analysis of
ergy flows, for energy conservation in a building,

ocess or system to reduce the amount of energy input
to the system without negatively affecting the output(s).

N energy audit is the first step In identifying
portunities to:

Increase energy efficiency

Reduce energy expense

and
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lecessary Data for Energy Calculations

Climatic data
Occupancy and Heating schedule
Number of occupants (inhabitants/staff)
seneral condition of the building

External walls (area, construction material type and
lickness)
External doors and windows (area, type and thickness)

Roof and floor (area, construction material type and
lickness)
Heating system tech specifications (type, capacity, units etc.)
vVentilation system tech specifications (type, capacity, units
otc.)
ot water supply system (type, capacity, units etc.)
-uns and Pumps (type, capacity, units etc.)
_ighting system (type, capacity, units, operation period etc.)
various el. appliances (type, capacity, units, operation period
otc.)




Existing Situation

What data I1s unavailable ?

<]

What data is hard to provide?




asic procedures of energy calculations

Input of the

e results from Determination Preparation of

of baseline a list of EE
energy measures /
consumption suggestions

Calculation of

final energy
savings

2nt energy the analysis
umption into the
software




Energy Auditing of Buildings  Software
EAB v.8.1

ain_features:

Monthly  calculations, reflecting the (18 (AB Software v. 8.1

influence between parameters; EAB Software

All basic parameters  for  energy - o

calculations included: geometry, U-values, ® Enerev Savine
infiltration, indoor temperatures, ENSI InternationalbflS
occupancy schedules, heating schedules, :
ventilation  rates, operation periods,
lighting, various equipment, system
efficiencies;

T New project Open project [ Cancel

Calculations for "Actual", "Baseline" and
"After measures";

Results presented as energy need, energy
use and heat transfer coefficients;

Savings presented for each measure ;



Calculation process: Data input
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W
ermination of the energy consumptions .‘
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- Cooling

- Various

- Lighting

- Fans and pumps
- DHW

- Ventilation (heating)



Example: Final energy savings

-

tential - Energy Audit Conditioned area: 5,464 m?2

easures Investment Net savings Payback NPVQ
[GEL]  [kwhiyr] [GELyr]  [Lyear] ’

"hermal insulation of roof 21,500 63,764 7,330 2.9 3.84

"hermal insulation of floor 55,000 117,719 13,080 4.2 2.38

Replacement of external window 75.000 99,233 11,690 6.4 121

Jlasses

"hermal insulation of walls 50,000 60,400 7,110 7.0 1.02

fwstallatlon of solar water heating 9.000 7110 1,140 79 0.80

ystem

;Slgr;ge fluorescence bulbs with LED 48.200 34.248 5,480 8.8 061

nstallation of geothermal heat pump -

entral heating/cooling and ventilation 350,000 210,497 18,380 19.0 -0.25

ystem

nstallation of PV system 55,500 9,863 1,580 35.1 -0.60



Technical equipment for energy audit

v Infrared Camera

v" Digital Camera

v' Tape Measure

v Laser Tape Measure

'v v Flashlight




Technical equipment for energy audit

v Moisture Meter

v' Digital Pressure and Flow Gauge

@
';JL v Gas Leak Detector

| e

v Carbon Monoxide Detector

~
\ v' Non-Contact Voltage Detector




Energy Calculator - Lighting Bulbs
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L )
—nerqgy Calculator — Solar Water Heater "

ol 3dbdoMgdgemas Horrgbmdy 530560

00 AEgdoMHYMdY:

» dQdsed- V| 550005300b ©MBY
590 3oL HoosEool EmBy H30b 3obaozom)

Pyemol $9339Had ke, afsenbo 12 C

96330 H333965 6, 3HsEnbo C

95353L 0996900 Fgamob aobaabgamgdamse - 306B0ge Lafgagol Labg - ¥
Deds () 0 c0@H0
95300L HomE6md 0 330)-boy/cor)
30323060 3o 3900l Homgbeds (7) 0 Boams30
Q0 30umdGrgdol stomdo 0 33.9

» 969H00b: 0 330).bov/onag
» Bbob (**): 0 m5M0/039

liasapsmaRaasi lkemanictnRokiasBacisi|



BM30©0) B6MdIB0N

$030©IB0 0POFNVE00 MELEN?

030(MaMoNTJoN

030©IB0 030MIMBOTNO (M50b3N?

06BM®30G0Y 030MIMONT 1-0b ILOLIG:
™0 LYB3V3L bddMMBL V3OMAMBNCN?

0760060
©08©J6 J0M3I0ML 30PNL ¥3OMAMLONTN J30MO30?
60a®IBN TNOMNY 530 100 38-807

®M3ID 5ICL 0MHOL 303MF3IGITC0 H3OMIMBNT0?
1997-2000

LOMSEOL( IBIGH3MAMbIVGMIOY

A ATBMIACI. MAL I ARMAM AMEALLS AN AALNy MDA L AL AEA MANEA (LART A S




Thank you!



