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Chiang Mai Health Care Center,
Energy simulation model

Area m?
Gross Floor Area 2,670
Air Conditioned Building Area 1,631

Unconditioned Building Area 1,039

Simulated EE Measures

Installation of PV System
HVAC Evaporator with Inverter
Lighting Control System

Exterior Shading for East Facade
Improvement of fagcade openings
Roof Surface Reflective Coating
Insulation Ceiling

Insulation Exterior Walls

To Io Do To Do Do o Do
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Chiang Mai Health Care Center,
Building information: Boundary conditions

Use pattern of the building:

A Number of occupant: 110 persons per

day ©
A Density : 0.041 persons/m?;p,
A Building operation hours: 8.30-18.00 ©
A Lighting (5.35 W/m?.,) in all from 8.30-18.00
Equipment: @

A TV & Devices: On 8.30-18.00: 3 W/m?;¢,
A Refrigerator (10 W): always on
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AWLAN (5.3 W): = 0.057 W/m2ges 7 =

Cooling: N + '
A AC split type (follow Technical Drawing E03) ‘é-s A
A COP: 3.2 (EER: 11) v ENTRANCE MAIN STREET

A Set Operative Temperature : 25°C nexus ()
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Chiang Mai Health

Care Center,
Thermal zone, 15t floor

Non AC Zone

AC Zone A:

A Operative Temperature:
25°C

A Number of people: 25
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Chiang Mai Health

Care Center,

Thermal zone, 2nd floor

AC Zone B:

A Operative Temperature:
25°C

A Number of people: 40

Non AC Zone

e
wlo

Canteen/Cafeteria

Multi-purpose room

AC Zone C:
A Operative Temperature:
25°C

AC Zone A:

A Operative Temperature:
25°C

A Number of people: 10
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Chiang Mai Health

Thermal zone, 3rd floor

7 o iy o
0, © ) ®
Care Center,
£
= "l B
3 p AC Zone B:
< "o Su
‘\ ﬁ.lo\ = A Operative Temperature:
e Massage 25°C
< | T~ % A Number of people: 10
@ % Sageope = \ =
9
_. [ | ’_ 5 P Non AC Zone
I Waiting area / i
N *—
@ = AC Zone B:
4 T A Operative Temperature:
25°C
A Number of people: 20
Lift hall
{(«) % -
L ; AC Zone C:
T A Operative Temperature:
= — 25C
A Number of people5
—
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Chiang Mai Health Care Center,
Simulation boundary conditions for baseline model

A Weather data: Chiang Mai, hourly weather data
A Only Zone A, B and C considered to be air-conditioned:
A Zone A: Active room (e.g. meeting room, therapy room, reception)
A Zone B: Non-Active room (e.g. nursing room)
A Zone C: Corridor
A Geometry according to architectural drawing set provided by CM Municipality
A Building envelope:

A External Wall: Traditional concrete block (no insulation): 100 mm (U= 2.85
W/m?K)

A Roof: Traditional concrete slab (no insulation) 100 mm (U= 4.3 W/mZ2K)
A Window: Single glazing 6 mm (U= 5.91 W/m2K, SHGC = 0.8)

A Infiltration (air-leakage): 0.7 h'!

A Gross floor area: 2,670 m2c,
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Chiang Mai Health Care Center,
Economic boundary for life cycle calculation (LCC)

A Energy Price : 4.5 THB/kWh
A Interest Rate : 5%

A Life Time of Equipment for LCC analysis
based on VDI 2067

A LED lighting: 10 years

Glazing: 20 years

Shading: 20 years

Roof Insulation (Fiberglass): 20 years
Inverter type split units: 12 years

To Do To Io I

Solar PV: 20 years
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Chiang Mai Health Care Center,
Baseline results: Thermal comfort

Comfort - - Floor 1, Zone 3: Reception

Monday, April 18 ¢ Sunday, April 21
s Air Temperature = Radiant Temperature s Operative Temperature  msm Outside Dry-Bulb Temperature

EnergyPlus Qutput
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Chiang Mai Health Care Center,
Baseline results: Energy use

Fuel Totals - CM Health Care Center, Building 1
EnergyPlus Output 1 Jan - 30 Dec, Monthly Licensed
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Chiang Mai Health Care Center,
Baseline: Electrical energy demand

ElectricEnergy Demand Floor related electric energy

Energy Per Total Building Area [kWR&s]  50.2 demandkWh/m?;:]

Energy Per Tot#/C Area [kKWh/rfnd 82.2

m Cooling m Lighting = Equipment
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Chiang Mai Health Care Center,
Simulation options

Option1 Improve lighting system (from fluorescent to LED lighting)
Option 2.1 Improvewindow glazing (from clear single tmted glazing
Option 2.2 Improvewindow glazing (from clear single tow-E glaziny
Option 3 Adding roof insulation (fiberglass)

Option 4 Additional shading and openiag

Option 5 Better AC Systeninverter

Option6 Photovoltaic

Option 7 Setoperative temperature aR6°C in NorActive Room
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Chiang Mai Health Care Center,

Option 1:Improved lightning system

Designed lighting

Watts of electricity used
Fluorescents LED (Downlight)
99.8% 0.2%

< il
Z ( S

Lightning Power Density
LPD = 5,35 W/Im? 4,
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Recommended lighting

Watts of electricity used
LED
100%

gl
z ( ) !

Lightning Power Density
LPD = 3,08 W/m? 4¢,
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