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Previous Structure of CityBEM

class CityBEM .~
Volumefnalyse Typology Surfaces
= EI-u?I_!J-udy_mlumE float = Eu”dllnﬂ_'l?;lli'ﬂ":ﬂ!ﬂ'[ﬂ--‘] - Buil_surf_area float
- Building_volume :float - —values flog - E = _ori cfloat
- Wall surf_ocrientation float
InternalHeatGains HeafTransferVentilation HeatTransferTransmission SolarGains
- Int_gsins :float - H_we float - Buil_win_area :float - A_sol_w float
- Buil_opag_ares :float - A _sol_op float
- H_trw float - A_sol float
- H_tr op float - R_se :float
- Phi_r :float
T / - Soglar_gains :float
Factors
- C m float
- Cooling_factors :float
- Heating factors :float
EnergyMeed
- Monthly_need :float
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Previous Structure of CityBEM

class CityBEM .~

Volumefnalyse Typology

- Buil_bedy volume :float - Building_typology [0..5] - Buil_surf_sres float ‘/
- Building_volume :float - U_uslues float / - Fassade ares ori -float

<<

InternalHeatGains HeafTransferVentilation HeatTransferTransmission SolarGains
- Int_gsins :float - H_we float - Buil_win_area :float - A_sol_w float

- Buil_opag_ares :float - A _sol_op float

- H_trw float - A_sol float

- H_tr op float - R_se :float

- Phi_r :float
T / - Soglar_gains :float
Factors

- C m float

- Cooling_factors :float

- Heating factors :float

EnergyMeed

- Monthly_need :float
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Building Physics module

Implementation (v0.8)

[E_citydb.nrg_building_unit |

Structure of EnergyADE for 3DCityDB

| citydb.argll dimensianal_attrib

& id: serial

&, tpe: varchar
B sityebjes_ids

£, objectclass_id: intager

intagar

= value:

umeric
& value_unit: varchar

e

Utilized by CityBEM for:
* nrg8_dimensional_attrib
— Building volume
* nrg8_thermal boundary

B8 name: varchar
B rating: varchar

B8 certification_jid: varchar

£ nigs_perf_ceruficaton_pkey
4 nrg8_perf_cert_bdg_id_fox
< nrg8_perf_cert_bdg_unit_fiee

5 i serial
£ level: varchar

& nrg8_dimansicnal_atirib_pkey
< nrgs_dim_attnb_ctyoh)_td_ficc
% nrg8_dim_aztrb_objclass_id_fiec
& nrg8_dim_attrb_type_floc

& building_id: intagar

B therm_boundary_id: integer

= dascription: teoet

& instant_date: date

5 begin_date: diee

& erd_det=: date

2 nrg8_refurbishmant_measurs_pkay
& nrp8_ref_meas_hd_id_floc

# nrge_ref_meaz_level_ficc

& nrgs_ref_meas_cherm_bdry_id_flx

— Surface area
 nrg8 _thermal zone
Infiltration

[FE_atydb.cityobjact

£ _atydb.surface_geometry

citydbnrg8_thermal_boundary

= install_point: public.geometry
2 nrg8_weathar_seation_phey

4 nrgl_meal
% nrg8_westher_statien_otjclass_id_floc

westher_station_ctyobj_id_fle

= amiid_cedespace: varchir
E5 name: varchar

= name_cedespacarvarchar

= descripuion: wext

== install_point: public.geametry

2 nrg8_weathar_dara_play
7 nrg8_weather_data_ctyabj_id_floc
< nrgs_weather_data_gmlid_inx
2 nrgd_westher_cata_ts_ic_fioc
4 nig8_weather_cata_type floc

|2 ctydb.wgs_thermal_opening

5 id: integer
B objecrclazs_id: intaper
B8 building_ids integer
i_id: Inceger
Ed sdd_therm_bridge_uvalue: numaric
B9 sdé_tharm_bridge_uuslus_urit: uzrchar
B8 off_therm_cepacicy: numaric
5 &ff_therm_czpaciy_unit: varchar

B infiltr_rate_unit: varchar
B is_coaleds numeric(1)
5 15_heated: numenci1]
5 muiti_surf_g=om: public.geometry

5 rrof_tharmzl_zana_pkay

< nrg8_therm_zone_buikding_id_fiox

4 nrg8_therm_zone_objclass_id_flox
nrg8_therm_zone_solid_id_fhc

3 id: integer

B objecrclass_id: intagar
& types varchar

[ therm_zonet_id: inceger

i multi_surf id: integer

B azimuths numeric

g azmut_unt: varchar
: numeric

5 ic: integer
= osjectclass_id: invagar

= therm_boundary_ids integer
o muld_surf_id: inceger

= area: numeric
= ar=a_unie: varchar

== openable_ratias numeric

= in_shad_name: varchar

= in_shad_max_cover_ratis: numeric

B inclination_uni varchar
 area: numaric
B ar=a_unit: varchar
= mulu_surf_gesm: puthic.gzometry
& no8_thermal_boundary_pkey
£ g€ _tharm_bdry_multi_zurt_id_fe
nrg8_therm_bdry_sbjclaza_id_fles

% nrgE_therm_bdry_therm_zanel_id_floc
‘ nrgE_tharm_bdry_therm_zane2_id_flex
£ nm&_therm_bdry_type_floc

= in_shad_transmissicn: numeric

= ir_shad_transmissicn_range: varchar
= out_shad_nsmes varchar

= our_shad_max_cover_ratio; numenc
= out_shad_transmittznce: numeric

== out_shad_transmittence range: varchar
= mul geam: public gasmatry

2 nrg#_thermal_opening_pkey

2 nrga_therm_apen_multi_surf_id_floc
£ nrg8_therm_opan_abiclass_id_fioc

i nrgf_tharm_span_tharm_bdry_id_fle

|§ dtydb.nrgs_thermal_zone_to_room|

[£_atydb.nrgs_therm bdry_to_them_surf

[E_atydb.nrgs_therm_open_to_open

5 therm_zane.id: integer
& room_id intager

& therm_bouncary_jd: integer
£ tham_zurf_ids integer

5 therm_opening_ic: integer
& cpening_id intagar

£ nrg8_thermal_zane_to_rom_pk
Z nrgB_therm zone to_rocm raom ...
4 rrgB_tharm_zone_to_room_tharm...
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& nrg8_tharm_bdry_te_them_surf_pic
Z rrg8_therm béry_te_them surf them_surf id floe
4 rro3_tharm_bery_to_them_surf_therm_hdry_id_fice

[FH_citydb.thematic_surface

& nrg8_tharm_opan_ta_span_pk
Z rro8_therm opan_ts_spzn open id_floc

4 nrg8_tharm_opan_ta_span_therm_open_id_floc
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Structure of EnergyADE for 3DCityDB

Implementation (v0.8)

Materials module

« Utilized by CityBEM for:
e nrg8_construction
— Surface U Value
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[ _citydb.nrgs ject_to_constr

& cityobject_id: integer
4 constr_id: integer

& nrg8_ctyobj_to_constr_pk
& nrg8_cto_to_constr_constr_id_floc
4 nrg8_cto_to_constr_cto_id_flox

& id: serial

ER objectclass_id: integer

Hj, base_constr_id: integer

B8 gmlid: varchar

&5 gmlid_codespace: varchar

B name: varchar

E2 name_codespace: varchar

ES description: text

£ u_value: numeric

ES u_value_unit: varchar

E glazing_ratio: numeric

B2 start_of_life: date

E8 life_expect_value: numeric

B life_expect_value_unit: varchar
E2 main_maint_interval: numeric
ES main_maint_interval_unit: varchar

& nrg8_construction_pkey
4 nrg8_constr_base_constr_id_floc

~,‘; nrg8_canstr_gmlid_inx
nrg8_constr_objclass_id_floc

T I T —
& id: serial

) objectclass_id: integer

& range: varchar

&g, surf_side: varchar

B constr_id: integer

E5 fraction: numeric

& nrg8_cptical_property_pkey
& nrg8_opt_prop_constr_id_floc
& nrg8_opt_prop_objclass_id_floc
4 nrg8_opt_prop_range_flox

& nrg8_opt_prop_surf_side_floc

Integration/Testing of CityBEM with EnergyADE

[&_citydb.negs_layer

& id: serial
B objectclass_id: integer
ER constr_id: integer

B8 gmlid: varchar

B gmlid_codespace: varchar
ES name: varchar

B name_codespace: varchar
ES description: text

ES pos_nbr: integer

& nrg8_layer_pkey

# nrg8_layer_constr_id_floc
< nrg8_layer_gmlid_inx

# nrg8_layer_chjclass_id_floc
£ nrg8_layer_pas_nbr_inx

L

= citydb.negs_layer,

£ id: serial

IE — =

& id: serial
&, objectclass_id: integer
B layer_ :_id: integer

warchar
codespace: varchar
£ name: varchar

£5 name_codespace: varchar
£5 description: text

= is_ventilated: numeric(1)
B r_value: numeric

£ r_value_unit: varchar

25 density: numeric

E5 density_unit: varchar

£ specific_heat: numeric

£ specific_heat_unit: varchar

& conductivity_unit: varchar
£ permeance: numeric

= permeance_unit: varchar
£ porosity: numeric

8 ied_carbon: numaric

B3R objectclass_id: integer

B8 layer_id: integer

B gmlid: varchar

B8 gmlid_codespace: varchar

B9 name: varchar

EE name_codespace: varchar

ES description: text

B area_fr: numeric

B thickness: numeric

ES thickness_unit: varchar

E5 start_of_life: date

E5 life_expect_value: numeric

B life_expect_value_unit: varchar
ES main_maint_interval: numeric

ES main_maint_interval_unit: varchar
A nrg8_layer_component_pkey

4 nrg8_layer_comp_gmlid_inx

< nrg8_layer_comp_layer_id_fle
 nrg8_layer_comp_objclass_id_flec

& embodied_carbon_unit: varchar
& embodied_nrg: numeric
= embodied_nrg_unit: varchar

4 nrg8_material_pkey
# nrg8_material_gmlid_inx
& nrg8_material_layer_component_id_floc

# nrg8_material_objclass_id_floc

¢
s
=~ EDF

AT

Karlsruhe Institute of Technology




Progress of EnergyADE Conversion

So Far

Modules not fully supported by [~

Typology

EnergyADE 0.8 DB schema:

- Building_typology [0..%]
- U_wslues flost

1. HeatTransferTransmission

|

InternalHeatGains

- Int_gains :float

HeatTransferVentilation

- A_sol_w float
- A_sol_op float

- H_we float

- A_sol float
- R_se float

HeatTransferTransmission
- Buil_win_srea :float

- Buil_cpag_sarea :float

- H_tr_w :float

- H_tr_op float =

- Maonthly_need :float
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Issues

. . class HeatTransferTransmission /
HeatTransferTransmission & i\
Solar Gains ————
* Now use “fagade_ori” table 4‘

- “facade_ori” used for LOD2 data to: : Eﬂﬂ:ﬁ&ﬁlﬁ'ﬁﬁt
« Calculate average window - Hwop foat
area for each NESW facing
facade SolarGains
» Typology then assigns
estimated window U-Value —
based on structure age and N
class. N

* Problem could be resolved by
upgrading model to LOD3

« Statistical information not currently
supported by EnergyADE
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Future Work

. . classADE/
Still need to implement: —
1. Weather data input for 77
HeatTransferTransmission
and SolarGains ‘ m———
— TimeSeries @
2. InternalHeatGains MRS o AR
— TimeSeries and — “\\ s
Occupancy —
3. HeatTransferVentilation
— TimeSeries and
Building Physics
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Future Work

class HeatTransferTranEmiEEiDn/

Weather Data Input

Surfaces

- facade_ori :float

 HeatTransferTransmission

and SolarGains use TMY3 b
formatted .csv file for HeafTransterTransmission
temperature and irradiance ; m;;;a“m
input for incoming solar e

radiation calculation

SolarGains

 TimeSeries feature of

EnergyADE will be used to Fackrs
store this data ff}\

« Compatibility would therefore

be improved
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Future Work

class IntemaIHeatﬁainE/

Internal Heat Gains

« Typology still needed to provide Typology
estimated internal heat gain data on - Building_typology (0.7
. - U_walues :float
occupants and equipment, due to
structure age and building type ) -
» Could use EnergyADE’s Occupancy T
an TimeSeries module to provide this R
ata

Int_gains :float

» Accuracy of model would be increased

« Data could be automatically collected ‘?
by smart meters Energyleed
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Future Work

HeatTransferVentilation

class HeatTransferVentilatinn/

Typology
- Building_typclogy [0..7]
Still needs “Typology”: - e
* Ventilation attribute /Eﬂ
Will be implemented by B
TimeSeries and Building tis
Physics modules —.
Required by ISO 13790:2008 ?
EnergyMeed
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Conclusion

Issues
1. No support of statistical data

Conclusion
1. Energy ADE covers most attributes required by CityBEM

2. Coming from different perspectives we achieve more or less the
same result

Wishlist
1. Statistical data support — most datasets in LOD2
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Thank you

Contact:

sexton@eifer.orq
murshed@eifer.org
nichersu@eifer.org
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