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Motivation

» Polysun allows faster simulation runs
» Start with Polysun - Switch to Carnot for detailed simulation

» personal interest

PAGE| 2



System Overview

Kollektor: Flachk., gut

Kollektoranzahl: 4

Bruttogesamtilache: 8 m*

Ausrichtung (0=+90", S=0°, W=-90"): 0 *

Anstellwinkel (hor.=0", vert =90"): 45 * Temperatur: 50 °C

#ﬂ
Ris

Gebaude: E o

Gebaudelange: 10,7 m

im
Anzahl Stockwerke: 2
Soll-Raumtemperatur (Tag): 22 *C

Speicher: 6001 Muster fiir Warmepumpen H

Warmepumpe: Warmepumpe 10 kW
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System Simulation — HVAC control

» HVAC Control of Example Task 44

— Overshoot of room temperature as expected

» Polysun seems to exactly meet heating demand !
— No further details in documentation
— Maybe pre-calculation ?

— Shading, Ventilation control strategy not known in detail
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System Simulation Parameters

» Model structure not the same
» some parameters have to be adapted (building, control)

» same Input data

— DHW, internal gains, presence, electric load

» Storage model is different — not considered here
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Building Models Simple House

Ree Subscripts
40—
Rer W windows
——
o E external
———— G solar
o 0 Rw o \% ventilation
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Building Models Simple House

CaPpiag- Tbldg = Ugwalls- (Tamb - Tbldg) + U4, ground- (Tground - Tbldg)

+uA,neigh- (Tneigh - Tbldg) + Gwin-Awin -Ig,win +Qv + Qint + th
CaAPnpc- Thc = My,. Cfluid (Tflow - Tret) - th

Ty "
Lﬁ) . . . derived from EN442 (simplified)

th = th,nom- (T
dif f,nom
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Building Models Polysun

Ree Subscripts
=t——
Rer W windows
— [ E external
| G solar
Rw \Y ventilation
ov Ogr Be 6i BHe

Ve controlled ventilation

Tr transmission

- RH\ / HC heating
C:D ] J (DGT (:7 (DHCT o ground
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Building Models

—
e
Rve
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Rv
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el
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Polysun

Subscripts

W windows

E external

G solar

\Y ventilation

Ve controlled ventilation
Tr transmission

HC heating
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Building Models

AT
HG — HL = M.C,,. HG
A HL
M.Cp
HG = G.SHGC.WWR + HGpeopie -- G
+ HGlight + HGequipment + Gsys WWR
SGHC

HL = HLTransmission + HLVentilation + HLinfiltration

Polysun

heat gains
heat losses

building capcity

irradiation on wall [W]
window wall percentage

solar heat gain coefficient
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Building Models Differences

> no IAM for Solar Gains in Carnot
- removed for Validation

» (presumably) no thermal capacity for heating system

» no ground losses in Polysun

- removed for Validation

- carnot model addressed later on
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Simulation Results

Polysun Dataset:

kWh
HWB = 30

m2a
U = 0.35 W ll
trans = V-39 o0, 7 too sma — Polysun Result: ~63kWh/m?a !
Cyn =750 — spec. heat capacity

m?2

—

Carnot Results are way off when Polysun dataset is used !
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Simulation Results Adaptations

» Uirans @nd capacity Cy, not in line with results

» Uprans related to Ay, in Polysun

— inner/outer, wall thickness etc. ?

v' (C, increased to fit dynamic behavior in Carnot

v Ugqans iINCreased to fit dynamic behavior in Carnot
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Validation Results — fixed Troom

4
35 x10

Validation - Annual Energy

Energy / kWh

I Folysun
[ carnot

Error / %

Qdot_neighbour

[, s =i ezl S

Qdot_trans_wall

— T

Qdot_trans_window
el i Y

Qdot_solar
Qdot_ground

>

Qdot_internal

Qdot_h

- >

Qdot_vent

Troom
Troom_calc

-

"D

Qdot_all
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Validation Results — fixed Troom

Validation: Transmission Losses
3500 T T T T T T T T T

T T T
I Reference
[ carnot

3000

2500 4

2000 7

1500 4

Energy / kWh

1000 7

500 7
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Validation Results — fixed Troom

700 —

Validation: internal Gains
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Validation Results — fixed Troom

Validation: Ventilation Losses

1600 T T T T T T T T T T T T T . ?
e rer—— > difference in p.c,"
1400 I Camnot
1200 | | __»>» Summer > HVAC control
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Validation Results — fixed Troom
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Validation: Solar Gains
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Shading control
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Conclusions

» no ground loss, no IAM in Polysun

» ventilation/shading control (Summer) not 100% replicable

» Results are almost equal if
— (C,, and UA are adjusted

— |AM for windows and groundlosses are changed

PAGE | 19
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Conclusions

» C,and UA

— Adjustment NOT straight forward
— Ay 1S not known from dataset

— Ay calculation from dimensions yields different results for UA

— Reference Area for C,, known

— main problem for switching between simulation tools
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Carnot Ground Loss Model - Update

» Currently 1ISO-13370 ,Slab on Ground®

» Extended with ,Heated Cellar® and ,Unheated Cellar”

» Switch to ,Matlab Function® for readbility

— hardly any runtime penalties in accelerator mode
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Carnot Ground Loss Model

Heat Transfer to Ground ISO 13370 (mask)

Ground heat transfer for a floor "SLAB ON GROUND" according to 1SO
13370:2007.

Use function fitSineToTamb to find the weather parameters.

Parameters

Heat Transfer ~ General
Average thickness of walls inlcuding all layers [m]
[0.4

Conductivity of ground [W/(m*K)]

[20

Time shift where outside temperature sine-curve shows a mimimum [s]
[319*3600

Capacity of ground [J/(kg*K)]

[800

Density of ground [kg/m#3]

2500

Total heat transfer of slab to ground [W/m2/K]

[0.183

Total heat transfer of floor to basement [W/m?/K 0.2

Level of 1st floor above ground [m] |0

Total heat transfer of wall above ground [W/m2/K |0.2 H

Level of basment floor below ground [m] |2

ventilation rate [1/h] |0

Cancel Help Apply

Heat Transfer to Ground ISO 13370 (mask)

Ground heat transfer for a floor "SLAB ON GROUND" according to ISO
13370:2007.
Use function fitSineTaTamb to find the weather parameters.

Parameters
Heat Transfer ~ General

ground coupling mode |slab on ground

Width of slabin m

15

Length of slab in m

E

Linear thermal transmittance associated with wall/floor junctions [W/mK]
[0

Mean annual inside temperature [°C]

[225

Annual amplitude of inside temperature [°C]
[s

Mean annual outside temperature [°C]

[104

Annual amplitude of outside temperature [°C]
[11

Cancel Help Apply

Update

ground_loss_carnot

>

choose model from Drop Down

Ventilation rate

— from building

— seperate input

Validation with PHPP t.b.d.
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Carnot Ground Loss Model - Update

internal / external temperature profiles

—~ m-—T
G)int,m = Ot — Oppe COS (2” 12 )

. m-—7T
Ocm = Ogm — O, cOS (2n )

T T T 1 T T
O30 | a
E : Tint
2201 | N
© 1
(<)) |
o |
gl10r ! .y
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= i
0 1 1 1 1 1 1
0 2 4 6 8 10

12

PAGE | 23

=~
& ( unversiTy
- 5 OF APPLIED SCIENCES
~MNod) UPPERAUSTRIA




Carnot Ground Loss Model - Update

ISO 13370:

_ _ ~ m—t+a ~ m—t—L
®,, = Hy (O — Oc) — Hp;Oyicos (277 T) + H,.0.cos ZnT

Carnot Model:

_ _ ~ m—-tT—a ~ m—t—L
®,, = Hy (O — Op) + Hp;OyccOS <2n T) + H,,0.cos ZnT
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Carnot Ground Loss Model - Update

Groundloss - Carnot
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Carnot Ground Loss Model - Update

Ground Loss Models - 1SO 13370
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Thank you for your attention
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