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Parameter Specifications
Building
Conditioned area [m?] 420
Peak cooling load [kW] 33.5
Peak heating load [kW] 76.7
Heat pump
Total unit capacity [kW] 76.7
Heat pump cooling COP [-] 6.7
Heat pump heating COP [-] 3.1
Design EST" for heating [?] -10
Ground heat exchanger(GHE)
- Configuration Single U—tube
= =N
(02 1] =Eotes Number of GHEs [-] 10
Borehole diameter [m] 0.2
3 XY S| EFZ A AERES AR5} T A Pipe outer and inner diameter[mm] 33.4/27.3
- - Working fluid 20% EG
Lo vy | Ao 2(2IAF 1=3) 9= 7}
2o W WA 420 m (Y 153t io_ o Ground, mean values
7} 192 m?, *Fal 36 m?) o]t} Wk} 3] 335 Thermal conductivity [W/mK] 1.94
Z+7} 33.5 kW 76.7 kW= WH-E& 7} Yk Thermal diffusivity [m®/day] 0.093
stuth g oz Ank B34 (2D e A8
= DAFH40GWE) 9] & of = 3|ERZE 43X 9 AIES o, o] & 3l 1.94 W/mK
stk Wi A SRR AA(HF w8 O AF GAEEE A AL Sun
o £E Wl ~78C~122C0)0) oldl Wy E29l 9719 AF £ 197 F=dE ¢4
COP¥ 2.5~4.15t} 25 & 1Hste] Ed=EFY =5 &%
Asdugtz] o} AA A A" AR ol oA A5 gt A5 =R ARSIt AT d ey

Temperature, T ['C]

0 [kW]

—

CSNE0O
f

2

_30% Outdoor air

N O R R TR T N N
Entering source (EST)

Leaving source (LST) (a)

January 8, 2014

PNREE G

,'ooo.\;*..o.

L N e e m s e e e e

AN s e S s S B B e e B B e e B

] ——— Extracted energy from ground

- (b)

P

o
N
&

. BN
Time [hh:mm]

£ 9 YORRE| 58 oL

| KIQOLARIRY | 7102 A15 20144 62



A dE 52 st ¢ AA * &
(design EST)E —10C= 3t} 7€ A=
& =W 7 sdsk, A e B 10
ettt

5 she-2of] AXE A A AE ] i A
24220139 10€ 19945 20143 3€ 26
74 S HiolB & o] &33lth AIAE 2
A Al A= §L/\_4 FEHE 9 . 21 259}

it

O3 2+ 20149 1€ 849 dloly &, AF
S0 2ENE AFdudr)e] 4 F&
(extracted energy from ground) & 1% 7+4
T Uetd Aotk AFdudr)e d FEF
T 25 Aolo} fFow Aleqlth

2D A AEL Ay R (Fet & 4 A

ol FPI flo [0 of my

40 T T T T 100
354 January 8, 2014 t
30+ Entering source (EST) Loo —
O 254 Leaving source (LST) = §
% 204 —&— Extracted energy from ground F40 24
B~ [ S|
o o)
2 -
=} =
o <
g, g
g B
& =102 Hutdoor air 1o &
-30 \ evo®e, i
4l eeeecee e ® ..""‘_‘5
-SD LI I R | 2. T T 0

Y G
O N O N O O N O N
S 3 R\ N S S 3 ) 3
QQ‘ Q"\). Qbo Qq. \r‘\vo \G: \Cb. q,\" "‘V
Time [hh:mm]

(@) XI5 Euer| 45

25)of et 4 (on) B F A (off) & ¥ g
olef wpe} A5 &3 Al - AE e
S & g Utk obge ¥ VIR E7F —-34.6
CTHel= ESTE AL dAsiith dF+ EST
FLST+= 42 —1.75TC29 —5.89CR o 4
g FE%2641.8 kWh&ith

2 38 oA O3l 29] A dlo]E (raw data) =
AZEE gt i A ge® ek 2ol
slefs

[¢}
fr 9] et Hi COP+ 2.9701%1 2
g

], A AA4F An]He- 352.95 kWho] Q.
a8 4+ A &g 24 717k2013d 1049
199 ~2014 3¢ 26%9)l disl 4 A34E
AR g o= vehd Aotk J8 4+ 9%
i A B4 AHE dEE mAE Ao,
J8 4(b)= 9 24 23E 97 229 3
2 UERd otk FuZ B AAEL X FE
e glom, B =52 FA7|7F o] $-2] A3}
o} W e tE (oA dFEE ﬂﬂ}
A 713 5, B 426.57 kWhe] olUA &

oA F&31% 2, 669.23 kWhe] oﬂLME ]
o 31§20l FFEATE A AEL Het 242.66 kWh

] }oﬂ 0131 ek COPE 2. 760]04
o} ob=d] W ESTE LST+ 42F —0.89TC <
—4.84Co)glew, ELT9 LLTE 43.46T$%
47.54TCoIQth B 2 F i 495 4

5.5 T T T T T T T 200
; .l B
50 January 8, 2014 o L180O
©  Heat pump heating COP —
4.5 Heat production by heat pump 160 '?E
4.0 4 Heating energy to building 140 2«
—_— . ¥  Heat pump power consumption L120 3
& 357 avg=297 Li00 2
o 3.0 k/ =¥
o = o -SO bS]
2.5 e 60 Eﬁ
2.04 AAAA‘AA‘A Ak, L& A;AA&“Ar4O ]
1.5 =
" rV'Vvv"VVvv"'vvVvvvv'VVVfZO
1.0 T T T T T T T 0

P P D DD DS

N N P N N SN b

T FE QT BT F T AR
Time [hh:mm]

(b) SIEHZ ¥

(323 3] XIE 3| EHZ A|LBS MY HY 45

| 34 [EELEUCLEE]



PYA) (£2) A9 S EHZ 2] BG4 24

4.5 T T T T T 2.0 4.5 T T T T 2.0
—=— System heating COP Oct. 19, 2013 ~ Mar. 26, 2014
4.0 Heating energy to building — 4.04 e System heating COP —
—+=— Extracted energy from ground § 4 Heating energy to building §
3.5 ——— System power consumption = 3.5+ ¥  System power consumption =
19 = F1.9 —
~ 3.04 data mmsmg | 5  3.04 Avg.=2.76 L] L 5]
o kw % S g o W 12 2
8 2.5 = A o 8 251 Aam , 4 A tio &
S . - S
2.0 h : & 2.0 %“‘. aa ;8'2 2
L SN foa 2
1.5 A 5 154 vw ah4 ! 04 H
b W’W Lo.2
1.0 ————————— — — 1.0 R 0
,Q\ :,_JQ :,_JQ :.3\ :.3\ /Q"': :,3\ -40 -35 30 -25 20 15 —IU =550 5 10
$ = S5 Y S & & Outdoor air temperature, 7 ['C]
Date [month-day|
a) Y7t o Hds (b) 21717} @& HEds
[J& 4] XY S|EHZ A|ARIS| U7t LN
CE 2> NY|ET | A7t M5 YA g 2d a2 353kl
(3) Al ~'lS ot 242.66 kWhe] A8 S 4]
Month OAT | EST LST w Q CoP 1ol o . = o
(C) | (€| (C) | kWh)| kwh) | (-] stlom B W COP 2.7601 3T
10 | -0.58] 0.76] -8.70] 180.17| 497.23| 2.78 (4) B4 EST9} LST+ —0.89TC9} —4.847T
1 —11.45 0.19| -—3.83| 207.82| 553.67 2.67 o] %IE_U;], ELTQ]_ LLTE 4346°C9]' 47.54°C
1 —23.13| —1.39| —5.30| 268.93| 750.08 2.79 ot}
2 -23.44| —-1.97| —-5.82| 291.61| 809.64 2.78 S
3 —8.36| —2.06| —5.54| 264.75| 735.55 2.78 S
s

1. Bakirci, K., 2010, Evaluation of the
4= performance of a ground—source heat
= pump system with series GHE (ground
heat exchanger) in the cold climate region,

el g e sd dAE 49 Energy, Vol. 35, pp. 3088—3096.

Z]E%’T‘i A]é‘%}ﬁ %E‘i Cho ffﬁ st ol 2. Energy Charter Secretariat, 2011, In—
f ﬂjjfy;?:}_ri ] TX_']_ iehlsé j%ﬂ- A2H depth review of energy efficiency policies
= AAsiglon, HolE 85 AnlE o]&st] and pro— grammes: Mongolia, Energy
e T4 Ao HolEE SAsIY. & < Charter Secretariat, Brussels, Belgium.
T AES v 2o 3. Hahn, J., Yoon, Y. S., Yoon, K. S., Lee, T.

Y. and Kim, H. S., 2012, A study on

(1) A2 Al date] whet 24 (on) development potential of shallow geo—
I GA (off) & RBEEIATh of&e] wi$- & thermal energy as space heating and
obst 2 A7 £&8T2 &% ¥ghe & cooling sources in Mongolia, Transactions
Skt of the Korea Society of Geothermal

(2) ¥4 717F &, H 426.57 kWhe] oA Energy Engineers, Vol. 8, No. 2, pp. 36—
& wollA FE5F9 01, 669.23 kWhe] ©f 47. B

| XIGOIURING | H102 H13 20144 68 m



