Coupling of Type56 and TYPExxx
modelling a construction element

The idea is to model in Type 56 a dummy construction with a high resistance such that no energy
flows through the surface from one side to the other. The energy flow from inside the surface to
both sides is modelled by the TYPExxx. These heat fluxes on the sides are set as “surface gains” to the
surface in Type 56.

TYPExxx modelling a construction element
TYPExxx models the construction element completely. It is coupled to Type 56 by inputs and outputs.
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Inputs (from Type56)

e TB1 - boundary temperature on side 1 [°C]

e TB2 - boundary temperature on side 2 [°C]

e hl - heat transfer coefficent on side 1 [kJ/(hr m? K)]
e h2 - heat transfer coefficent on side 2 [kJ/(hr m? K]
e QWG1 - energy gain on side 1 [ki/hr]

e QWG?2 - energy gain on side 2 [ki/hr]

If the side is facing “the airnode”:

TB = Tstar (Tstar = NType 23: star node temperature of airnode )
h =1/ MAX(REQV * AREA ,0.001) (REQV = NType 86; AREA = NTYPE 113)
LW Mode = STANDARD:
QWG = QABSI - QWG (QABSI = NType 21; QWG = NTYPE 82;
These are all gains except the userdefined surface gain)
LW Mode = DETAILED:
QWG = QABSI + QABSILW - QWG (QABSI = NType 21; QWG = NTYPE 82; QABSILW = NYPE 110
These are all gains except the userdefined surface gain)

T:\TRNSYS17\test\Type56\Coupling_ExternalConstructionType_Type56\20141210_Coupling_ WALL_TYPExxx_Type56.docx



If the side is facing “outside”:

TB =Tamb (Tamb = ambient temperature = Input 1 of Type56)
h =HCONVO (HCONVO = NTYPE 107)
QWG = HT * ABS-BACK — QSKY (HT = NTYPE 116; ABS-BACK = absorption coefficient;

QSKY = NTYPE 83; This is absorbed solar gain plus longwave
radiation exchange with the sky)

If the side is facing “userdefined boundary condition”:

TB = TBOUNDARY (TBOUNDARY = boundary temperature as defined in Type56)
h =HCONVO (HCONVO = NTYPE 107)
It is impossible to define a surface gain on the “userdefined boundary condition” side. Therefore, the
temperature output TSO is always TB. It is planned to extend the surface gain definition to the
“userdefined boundary condition” side too

Note: Reasonable initial values for hl and h2 necessary!

Outputs

e TSI1- surface temperature on side 1 [°C]
e TSI2 - surface temperature on side 2 [°C]
e QSI1 - Heat flux on the surface on side 1 [ki/hr]
e QSI2 - Heat flux on the surface on side 2 [ki/hr]

TSI1 and TS2 aren’t connected to Type 56. It is recommended to use these temperatures for checking
against the surface temperature calculated by Type 56

QS1 and QS2 are coupled as surface gains to the dummy wall of Type56
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Modelling of the dummy surface in Type56

Wall Type definition

@I “wall Type™ Manager

wall type:

Layer

front/ inside

No. Laper Thickness Type

HIGH_RESIS

back

total thickness: I 0ooo m
I 0.000 WMU2K  for reference only

fincl. alpha_i=7.7 W/m™2 k. and alpha_o=25"//m"2 K. 1]

u - value:

Layer Type Manager

'm “Layer Type” Manager

layer type:

Building

" Massive Laper  Massless Layer  ( dctive Layer £ Chilled Cefing

Massless Layer

resistance: 999 hm2K /kl

Note: 999 is currently the max. possible value for
a resistance. This leads to small error in the
energy balance. In general it is neglectable

Surface definition with the required surface gains

“External”:

@ walls

[Suif 1 Type T lhea

| Category |

EXTERNAL
EXTERMNAL

TABS_BAUTEIL

“Userdefined Boundary Conditions”:

(1 was

Suif | Type | lArea | Category |
Additional Windows

1 GROUND_FLOOR BOUNDARY

2 ADJ_CEILNG ADJACENT - OG

3 EXT_WALL EXTERNAL  W_50590

4 EXT_WALL EXTERMAL  5_0.9

5§ HIGH_RESISTANCE ADJACENT  EG_EB
EXT_ /bl TE| 0_30

= SutscedD

wall lype: [ HIGH_RESISTANCE [HIGH_RESISTANCE |
area [ Gz

categary [eonoery =]

geosurf

suf. gain inside;

0 [i1waGAIN_S20

A 1
3 BDU_SK1130 21.00  BOUNDARY
91 DCH_AL2205 A 7.00 EXTERNAL  HORIZONT
92 DCH_AL2305 A 700 EXTERNAL  HORIZONT
93 DCH_AL2305 A 7.00 EXTERNAL  HORIZONT
4 'wD_sK2000 ° 40.00  BOUNDARY
. = 1 SurfaceD
wall type: | HIGH_RESISTANCE [« new. -]
area 85 m*2 incl windows
category. EXTERNAL 'I
gensiut > |uu|u%
surl. gain inside: > | II TAwGAIN_I_S1 kléh
surl. gain outside: 3 [rwean st kléh
origntation; | SUED INDHD ;I
wiew fac. to sk 05
“« . ”,
Adjacent”:
@ Walls
[Suf 1 Type | lAea [Calegoy |
Additional Windows
GROUND_FLOOR - 3200  BOUND&RY
2 ADJ_CEILING ° 3200 ADJACENT  OG
3 ERT_WwALL 1600  EXTERNAL 'w_30_30
4 EXT_WALL 1600 EXTERNAL 5 090
5 HIGH RES 0 NT G_ER
E  EXT WALl EXTERMAL  N_120_30
20 BND_waLL BOUNDARY
= 5 Surface D
wall type: [ HIGH_RESISTANEE [« new. ~|
area 16 m"2
category: ADJACENT A7
geosurt: T

cougling ait flaw gor kath
coupl.rel humidy: [ [0 %
boundary condiions: € userdefined © identical
2 [:1-TBOUNDARY C
@ Walls
[Suf | Type | l&ea | Category |
Additional ‘windows
7 GROUND_FLOOR o 1600 BOUNDARY

E_270_90

@Ide

3 [:1waGAN_SE

klsh

coupling air flow:
adiac. to aimode:

front / back:

op

kg/h

[ me ] s

& Front © Back

o N_180_90
11 ADITCEILNG : .00 ADJACENT O
12 EXT_wALL - 1600 EXTERNAL 5090
= 9 SurfacedD
wall type: | HIGH_RESISTAMCE [« new |

area: 16 m™2
ADJACENT hd

categorny:

geosut:

suil, gain inside: [ > | I\ TAWAGAIN_ST klsh

caoupling air low:

> W kgth
EG_GE ~| G
" Front * Back

adjac. o aimode: I

frant # back,
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