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Eva. 2

1sec

2sec

3sec

30sec

3lsec

32sec

33sec

34dsec

3b5sec

36sec

37sec

38sec

VIELESEL D

Pressure
(bar)

Time(sec)
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3)

D AP Az A%

Comp.
In

Comp.
Out

Heat E.
2 In

Heat E. Exp.
2 Out 1 In

Exp.
1 Out

Heat E.
2 In

Heat E.
2 Out

lsec

2sec

3sec

30sec

3lsec

32sec

33sec

34sec

35sec

36sec

37sec

38sec

@ 29z HEsh 4

Enthalpy
(kJ/kg)

Time(sec)
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qc

qr

qf

Cop

3sec

30sec

3lsec

32sec

33sec

34dsec

35sec

36sec

37sec

38sec

Enthalpy

(kJ/kg)
or

COP

Time(sec)
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(8) A-

N

O 548 A= A
UG 0S HI HO F HP LP CT ET Qg
1sec
2sec
3sec
30sec
3lsec
32sec
33sec
34sec
35sec
36sec
37sec
38sec
- UG : Underground or Geothermal chamber Temperature( )
- 0S : Qutside Temperature(C)
- HI : Heat Exchanger Inlet Temperature(C)
- HE : Heat Exchanger Outlet Temperature(C)
- F : Volume flow(m3/h)
- HP : Compressor High Pressure(kgf/cm - g)
- LP : Compressor Low Pressure(kgf/cm - g)
- CT : Condensing Temperature(C)
- ET : Evaporating Temperature(C)
- Qg : Heat Quantity(kJ/s)
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Temp(TC)

Time(sec)

Qg(k))

Time(sec)
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(9) P-h Axeo] #w=9oF Ak

1) Utility Z21#9] &8

Cycle input

Select cycle bpe: Cycle creation

i* One stage " Two stage, clozed intercooler Edit cycle

" Two stage, open intercooler T Two stage, open intercoaler, load at intermediate pressure || G Create new

: v Draw cycle
Cycle name: | oy Update

YWalues: ~Calculated:

Evaporatingtemperature: [000 [20 | Condensingtemperature: [000 [30 =] |0 0
Superheat; |Wm Subcooling W |m 10000.000
Dip evaporator W IE' Dp condenser: W IE' e [k/kg]
Dp suction line: IW lﬁ Dp liquid line: Wlﬁ 10000.00

COF:

Dp discharge line: |E.EIEI Bar + 2.3'4
Izentropic efficiency [0-17 1100 O loss.. W [kikal

10000.00

"W high [k
10000.00

[rm b/ low]:
000000000

i low [kagdz]:
000000000

m high [kg/z]:
Copy cycle | P aigte: pycle | Cancel | Help | [0.00000000

Draw cycle |

@ Select cycle typeol Al @A = WEAilolES HAegic),
(7F) One stage cycle : 1%+ WEAlo]F
(1}) Two stage cycle : 2% %
@ Evaporating Temperature @ =3 & STU2E Ee FUg=EES gt
@ Condensing Temperature : &% = I
@ Superheat : TR7| EFFoNA =7
= 17

- .
® Sub Cooling : §%7] ST H(ET p-hAZ oA XN A gl B 2 H 713

o] YL e ¢=sir),
® DP Evaporator : FWE 18 (Ee SRV A7) 27 S H7pA 9

(£t eEE QBT

@ DP Condenser : &%7] 947 FellA B - H7pA o] 48 E= 245
=

DP Suction line : 271 E7&oAM 4571 A7 A7HA 9] o9 = 2248
o}

© DP Liquid line : 3 WH JF4olA @dqFFe] 48 e 2=aks g9

DP Discharge line : $+57] E74clA 57 A7+A7HA9 o9 = 254

3},
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4) P-h Ax9] 2=
(D Data Table

Data point

Tablel

Table2

Table3

Table4

Table5 | Remark

Evaporat

ion Temperature

Superheat

DP

Evaporator

DP Suction line

DP Discharge

Condensing Temperature

SubCool ing

DP Condenser

DP Liquid Line

@ 4% A

A3 s 715 Table

Oper
Station

Compression
Ratio

Refrigerating
Effect

condensation
Capacity

KJ/kg

Kcal/kg

KJ/kg

Kcal/kg

Work by
CoP Compressor

Kcal/kg

Tablel

Table2

Table3

Tabled

Tableb
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(9) P-h A& A4 A9

1

|\

A ex Ay

S 8
Data point Tablel Table2 Table3 Table4 Remark
Evaporation Temp -15TC -207C -21C -28.47C
Superheat 2°K 1°K 1°K 8.2°K
Dp Evaporator 2°K 3°K 4.2°K 11.9° K
Dp Suction line 0.2Bar 0.2Bar 0.2Bar 0.2Bar
Dp Discharge line 2°K 2°K 1.3°K 1.9°K
Condensing Temp 45C 44°C 45C 45C
Sub Cooling 22°K 20 °K 21.5°K 21.3°K
Dp Condenser 10 ° K 10 ° K 10 ° K 10 ° K
Dp Liquid line 26 °K 29 °K 30 °K 28.7°K
2) P-h ABAE Z2ge] A9 2

@ Table 1¢] P-h A%

0 FAT 2 fit R D v, BLAR diamss b 19 i B

=}
2l

TN {20F Lgieated o B |

= TMIpEE Tel=13g T
G100 3 81 Ay BT Bl
Hm <

|
-I:IIII-!
sum-i

|

E'IJIII-i

Pottney [Sai]
2 ERBEER
P N .

B ks oDo-lmeEd

2
L

004

woail
el

0 il Ly zm m 350 == e &0 43 450 a0 i1}
Enthalyry [Iki]
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@ Table 29] P-h A% #w Ad A}

mm
T )
S

A T

B, O vy B L Ko, 4410

BT b o smar n il S 160

s Hi

@ Table 32| P-h A

£0 .00

0 o

m

E

E B EEEER

P [Bar]
o EED

&

3

BELD par 0o 02 it 170 Pty 10t

T
a

Z}
2}

T T

R R S T I = PR | I | S v N B - B 1
Expodpy il

=
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@ Table 4°] P-h %
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2T aric s mmg AOOAT frmm s 195 B Ha 221

¥

XN D e 1 Bam1 o Pt rmag
e

!
|

1

A0
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LT
e
A
] ]
e B

g sz
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S
g | b
50000
I

Lomine

=71

w0

a1

P

Erihal py [0}
Table 1,2,3,49] &3 2%

L) e U]

pLiU

A3 A Table

=
[€)

@ +d 4

IS
=3 | oo
B &
2 O
o = ©
Sg| o
= 3 =)

(@]

B

(=)

o

condensat ion

Capacity

KJ/kg |Kcal/kg| KJ/kg |Kcal/kg

ot}
o
4+
G
O]
ef
SO
o /=
G
(&)
(a1
=
o
n O
S.l
O +
— ©
[aWa™
=)
o
(@]

Oper
Station

Tablel

Table2

Table3

Tabled

Tableb
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3
KAl ALY 018 F2tRrAde =2A 545
Water E(t;llzijrlle Pré)laloelne Methanol
Molecular Weight 18.01 62.07 76.10 32.04
Specific Gravity 20/20 1.000 1.116 1.038 0.7917
Density at 20T (kg/m3) 998.2 1113.0 1036.5 790.9
Freezing Point(C) 0.0 -13.0 -97.7
Normal Boiling Point(C) 100.0 197.2 187.8 64.4
Specific Heat at 20C (kJ/kgC) 4.18 2.347 2.481 2.47
Viscosity at 0C (Centipoise) 1.79 57.4 243
Viscosity at 20C (Centipoise) 1.01 20.9 60.5 0.6
Viscosity at 40C (Centipoise) 0.655 9.5 18.0
Thermal Conductivity(W/mK) 0.58 0.29 0.21
Flash Point(C) 115.6 107.2 14.4
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Templ | Temp2 | Temp3 | Temp4 | Temp5 | Temp6 | Temp7 | Temp8 | Temp9 | TemplO | Templl

Comp_In Comp_Out|HEZ_Out | HE2_In |Exp2_In|Expl_In| HE1_In |HE1 Out| HE2 HE1 Out
Isec 28 77 66 22 25 21 -13 22 23 21 25
2sec 29 81 71 22 24 21 -13 21 23 21 26
3sec 30 84 74 23 24 21 -13 21 24 22 26
30sec
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< DA-1000IM =get AlE S

ol
~

=&t 7w oy >

UG 0S HI HO F
1sec 17 23 18 23 0..11
Zsec 17 23 18 23 0.11
3sec 17 23 18 23 0.11

30sec

W= 675 W

Q=Q— W=2,299 - 675 = 1,624 J/s

AP Q= 1,624 X 3600 = 5,846 kJ/h[= 1,399 kcal/h (0.42 RT)]
% o] Aokud 1 4.18 kJ/kg-C

d 2) AW Fat5 TF 40l Thed By WY A A

- ks Al Al 9E 0 AYAREE(0.25m < 0.25m)

-YE Y 5 20/

V,(&71%) = et5 Alldugy] 9ES dud X HE F9 T

V(F714%)  1.95
Ao gr) = ¢ = = =1

Q = 1.51 kg/s X 1.006 kJ/kg-C % (25C - 21C) = 6.07 ki/s
% 279 Admd 1 1.006 kJ/kg-C
P

AR A TS AEs SAs= s d5.
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: Coefficient of Performance)

5 A5 (COP
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: Coefficient of Performance)
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gqga | 4 ISR A g 550g A8 92 e
74 4 3
(1) AP B Aofo] ols] Wrjeo] EEFo] WM3l(H3)sle= UFE osfest = 3
o},
[ (2) AE SEFE YA 2He] BIE Fxoz AT £ e IEE
T A % gl
(3) AE BEAE Juduba|Avlo] Wk Hyl Wikl g E o] st
Yoo 2 wia 48 4 it}
Al & F ¥ TT 4 A= T 3 TF
A E S EHZ Yl A3 ] = g}olH - #2X 6X 175mm 1
(KTE-7000GH) 1Bh - 150mm 1
Q}olo] A~ E 2 H - 0.5~6mm2 1
- Z e} - 300A 600V Z41
A o3 EE
N.F.B
L1(+)—m7 TS
i O | owe
L2 }—ﬂi
& & O
L1, L2 : 21k SV Azl
N.F.B : IAF=7) 4way valve @ AP H
HE1 @ dusky] 1 (9s) TS @ EZ 294
COMP : $+&7]8 HE}
() 3=2% 4409
1) AE3438 225 A3,
2) vy} AMow = FA
3) N.F.B 297 AYE <1713 & DC 24V EF 29X OFF(EZF 29X ON @ i)

4) A 340 Aoje] Pump On

59




KTE-TF0O00GH (Coolingl
Tamp 10 Geothermal Heal Pump Experimental Eauipgment
¥ Tamp 3
-I"' Tump 13
Flom Heat CLELTLE T -! .
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Geothermal Heal Pump Experimenial Equipmant
Tamp 10 Tema 1 Tamp 13
L0
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.
Hanl snghamger 1 Lew Prasaers Yapor

Tahp Temp iF

L - -r' High Fraanurs Vaper

High Preasurs Liguld

COMP : Compressure Motor (¢
HE1 : Heat Exchangerl (13
HE2 : Heat Exchanger2 (3
S.V : Solenoid Valve (5=n]¥ )

4-Way.V : 4-Way Reversing Valve (AP B Z=dhza})
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B Cooling

b - &
T3
ol d J - PB2 G‘M{: a R
LH—=05 | O—— ol g O 0y
A~ r co TC1
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O HY ©r
MC a

Qg1 F2 ¥ A A2 Ao ¥ &= =3
= 32E T8k, C,

Fasitt, AA &% Zkol et O0n/0ff § ,
Fadste] s A 2"E Asgtt

L AAH > AR 59 Cut Out Point =¥ — Condensing Unit (=7] RE,
A R, AAEB) AR - AA 229 Cut In Point =¥ — Condensig Unit A7}

¢

T

9 e SAHHE A4 x50 it Y Al~" AHE On/0ff 7.

A7 %ok Diff(HA) B9 el On/0ff &gt

CUT-IN (FA] — £4) point = A4 2% + A=}

CUT-OUT (=4 — AA) point = A
ex) A4 &% 20T, #x} 3T,

CUT-IN point 2 + 3 = 5[C] , CUT-OUT point 2 - 3 = -1[TC].

« 25 Ao 2H/Hx TA

Temp.
Cut-in T
_____ (EHelE)
§ P Running curve —»
Set value Cut=in Ry i\ e f o e ey
o2 At
o 1 DIFF
D Set Value
k) — Time
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--------- Che Sl e e s e e e i
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® TC(£% 227D)e 3% &% Aols Witk 2% A4 g 97] 2%=(Anbient or
Outsude) ola} gtow At HdAd F 2% ®Hop @A S 2271 57] vl
HgAel A5 & s s28 FAST. Hgse] 2ssha olek A2% Compe}l CRM
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