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SUMMARY
(FFa9ks)

Dehumidifying and heating system for heat pump type greenhouse through surplus heat
recovery is intended to deal with the multiple problems such as fungus disease that
occurs inside humid greenhouse as well as energy consumption cost in the system of
cultivation under structure that depends on heating by fossil energy. Viewing the

implications which this research project contains;

First, it will be able to deal with the high oil price in a way of applying heat pump
using new renewable energy, breaking from dependence on fossil energy.

Second, dehumidifying function of heat pump using new & renewable energy, besides
heating & cooling function, is able to constrain the wvarious diseases such as fungus
disease that usually occurs in humid environment, requiring no additional dehumidifier that

has been used for greenhouse so as to solve complex problems for farmers,

Given the importance of the technology developed in this research project, the study on
system of cultivation under structure using new & renewable energy is more than
important in a bid to cope with the problem using fossil energy, thereby reducing the
agricultural production cost.

Heat storing system of heat pump to cope with the shortcomings of traditional fossil
heating system is also the subject for further study. Given the applicability of new &
renewable energy system that was simply used as supplementary means to fossil energy,
it would be rather effective to apply to agricultural production than industrial purpose or
other huilding facilities. Hence, this research project can be justifiable from the
standpoint of efficiency in agricultural production as well as applicability of new &

renewable energy and dehumidifying function that prevents the disease.
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2000 (C) 11,071 | 4,728 | 2,593 | 2,402 | 784 564 | 10,526 | 0.95
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This is to certify that the sample submilted by client above has tested.
# 0l AlddEME 85 ol2lg] AlEZE 38
This report should only be used for the purpose of use above.
ool AlggHMe 22 Y.
The copy of this lest reports is invalid for use.

EH XL ( Tesled by ) p 7| &4 &} ( Technical Manager ) ‘

5 el /
L T O R L T
| [ p " |
2014 58 23¢
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B 16. A& AL

.
H
=
s
S

A 2 AL A.P. BUCK (BUCK Bio—culture pump )
A}L-S-2F 30~120LPM
Al 7HE H 1,2,5,10%
1= FARE, PR
A=Y = 380 holes ~ Imm diameter
Petri dish 90mm Agar Petri Dish
A 114(H) x 152(W) x 133(D)mm
=7 1.2Kg
Description Six—Stage Viable Andersen Cascade Impactor
Flow Rate Calibrated for operation at 28.3L/min. (1 ¢fm)
Height (English) 7.75 in.
Y Height (Metric) 19.7¢cm
3 8 Weight (English) 2.75 to 8.6 lbs.
B Weight (Metric) 1.25 to 3.9kg
5

Item Description

No pump/motor assembly

(3) Hda A5y 2 wig =23
- FrAle

HjA] : TSA (Tryptic Soy Agar) Hj=R] AL&

AEy =4 : 1min/120L

- 2§ A

w1z : PDA (Potato Dextrose Agar) HjZ| AR§-

Mz zA ¢ 3min/360L
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(5) NBYL FFNN BAN HE JBRLT) WFE JHE BT A3 N B
st 429795 0 £ESe s o 4EgaTs 14998

. 43 49
(1) 8 ¥ 24 JAEZR A7
(7h) Asddr] 42 23 Wad

Al ¢ Erwinia cartovora &
AAF | FEZHo], AYFHFo], HAYITHo|&Z, Colletotrichum gloeosporioides &

FaAe g vehe FEE w7HA 428 vAE o qECIUS

729 34, WA wgE B& RS (At A £F)
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(W) Agddr] vda 24 Bda

Mt : Erwinia cartovora %
A7 | FEFYo], AFHo], ZAFFo| &, Colletotrichum gloeosporioides

Colletotrichum gloeosporioides, alternaria alternat = WEbGS-

29 35, HiA Y wjgd F FAECEAZ £F)

(th) F8 A8+t 44

- FaEYT A3 A% £ =4 2 H4T £+

— Colletotrichum gloeosporioidesol] 28] @A &= @A FH-¢ T2 Au F7}olA
7 F4 & st= #Hald

— o9 AL & | AsHA HE HEfrt 2A vEvEE FES FALEE 3
o YAE st d= 43

— oA 74 AvET] FL A7) EAEH, He Wl 274 A7e
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o

A3

7} BFYFFE

AZAE 97 AP B4
(1) A7 :

A Ad €= /e

(3) Algy + KS C 9306

(2) }.]@7]7} 20134, 9913~ 90916, 20139 129239~129249, 2014 59 209
3 D 2011 LR-AE, 9 AAAEY

1}, A5

(1) = PFFEASAH 92t 334 AAIF FH A|Fdd, 4935759,
Wisd, AnjAg S5 FX 7] :ﬂ]ﬁ]ﬂéﬂoﬂ/ﬂ %:cl’“bﬁoﬂfﬂ 45,773w/h, ATl A
20.98kg/h, WisHelA HH-39,328w/h |, &

Ao A Pyt 10,500~12,617w/hi o] A
9 AulsEn S5oldoz Uehd Ag % & A%

=]

Zil%%@'
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A 6F ATALTHAAANAN =T A=A

A 148 e TY A

7b Y9 ICT &7
2001@ e—Japan A=, 2004 u—Japan AFHFE AXEAN = ICT & 7|¥-& n}d,
2011 i—Japan A A FTHE 6 FHECE T htE AAsIHA EA3H(15)

(1) 7|48 A58 52 53 Ags, dHed =2, 3, A45d, A48 5 5o
FAE IT §3 7€ AdLe) F2 B3
— Smartagri A|A¥, 9% AR A A|AEN(FARMS, Fram Management System) %9]

i  7|E At
— Smartagri A4 : i?:iil]- #EE o7y 71X AR(EBA, AA 5) =3, 4 2 o
Ad3E 53 A& < HAHLE Aot Al2H

~ FARMS @ 539 ola 23 g DB3E 3 GISs) AxPnst Y@ AN
F4 B9 A2d, A9 848 A4 52 A9 AY 59 5 AFE 9%
588 592 A4

- 29, F3AA 7z 71N FAZFAALE, Ff 2R A& F vles AL

(2) Wzt 9 AS, FAA AZQA, ITHH2 71Q Sl Avhs 59 AB/MH2 A

wag 723

~ SR (Kubota), FoH(Yanmar), o1 A7) 7| GHEISH) 5 Q2 Fr14 AZJABE 2
e FAA(EAE, 471, o|%7] B) AR 2

- EaEE o) | 20149 4URH EaE AABY N2T SN FHE ¥
A IT #E £F4 FHAAYEFHED'Y g2 g2E 3

- FAz : 20129 109, ¥ AFL AQete T A2 ‘oprpape] (Akisal)’ 4
83 4234 BE ALY 27 5

~ A, A, NEC, NTT 5 7I98E 2915 59 @ 48373 Adel 12

J. 92 AWAE $5 44 2 A4 3w

— 1919 Av|F F4
- 1970~759 & AF o F Ad|Fgo] Az} 744 (7|45 A4, 1558 B)
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- FEE  AFFHLE S FAolH, 2000 2ol Aito] Ha
(AR e 5153 )
— FHET LvF HATF AR oAy 28718 > FRE
A o
— LR 20509 E ARJATFY 20% A
- f7lEdE F - 24 SURAT dF ke ofd Z2E 4%
- Y% 3% 2 H3AE 5F S

- fE5E T HEAFHE F A

¥ 17 €48 FE 5538%

A o=
S5(t) ZFA2F iy HE&(%) T (t)
A A 29,949 0.19 106,119
el 1,766 0.05 131,538
2 10,811 0.13 21,777
k] 5583 0.06 7,528
F(dF) 974 0.43 63,647
=3} 1,538 1.68 449
71l E4HE 3,000 2.17 964,208
A 48,596 0.17 1,205,266

o ERAE
(1) evhEnjA%
- Avk 19899 A, s, Fel YA 0% FRe AHE RH FAAN 1
A =HAF Fhed Hojmold, EFN FHIHNE JE Hojd
- AY RE S4Bl 1-27) WA A2XFOE THY A2 NG B
- WAE BE 297 dEe] A ARG

(2) Alojelvty JARDHA S5l
- =3 Agd 4 AEE AAMEFHE AEHeW, £F /M R FF 75 5
olg}x sl 2 dEE #§IE U=
- IAREARAE (F)e JAds (A5 sIdFFIR3) el 711 4 FF=9 7945 &
e AlYE B A3 £ l=E, 2009 6€) JARE 100%&AS] AFA2A 4
Helon Ay 83 ghHI 71892 23
- AMARREH FEY ARES TSl &HAA AT s TS @79

3 7] wEd, deawel BFelEYd Adkxiet £avxE GHeE Fe FUATL
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BuUth k= €272 Ad 438 5 e FFez: #8980
2 Md2E 79 2 d7E 3%

7 59 % 4 REY P2

(1) 4584 53 22

- HEIE Y £ Ao AN 5He 1980 Fxk o]F 2 AuF #AA FAE B
o gom, FEH 241 HEHY FAHI PAFAE HE FH £ QA A
Hgas AR gt o A exE @] glom, Al g9 WA A ok
Ae AT TRIIE dojvtn I

- o2 REAE =3 ¥ HF R/ 02 252 =l ged, Ad 24S
Atole] Az wF B AXHrIa gloem, dAAH 2AE gasa YA ¥ vFE
9 Ate F7KstA e, olf dBFEEL HHA F2 FF=< uls 1.54
olde] HRE ZtF i Y&

- ¥4 & SAGME 12%, A% T8 FAAME 43%E O 4 AXsn glod,
Ald go] @ HA A FF9 ARk shrtol7h o] el &3 UL (9)

(2) =58, EX, A2

—Ydgse ¥Ad doj BEL 269 9000 AFEHE Aoz, oF 209 AWU(EY
=EGY, Agricultural Working Unit)d] @8te Fxlod, AA =58 JrE gi3
AE Bola gov ¥F 9] FaFAd HsiAe e A

- T3 3 HE =58 fREe FPFLE Frkska Uk 1994do e LIAWUHE Ao
20016 = 2.2AWUS) g3ln gon, =Bx59 A9 70% FEr) AF9 7= 7
444

- ddgee Ax A5 Al 109 5 ABF 6,000ha 7} 0.3% L2HL

- FREAY ARA o3 I3 AT HEF KHE7} o]FojAn o, YRt
B2 WA ok 359k had] sFHE 19k 4000719 45 A#Ho] YL

i} 59 2 ARE A% wsel &

|
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e
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ol sFRaer, 1 9402 s #F24

— A BAad 1AL oF 3% A% AL, U= FuF A # Hulae 7}
Ao T 3% 2% A= FUMHS

— FHFe] EolE AAE dEFo= 742 dARE EIzien, 53 959 HEE
& F22 7140 AsRBF ()

(2) A1 g9 F&
- NAd ¢ WA REo] A AZFPEH, o] F RE AAFL HEHE Y 4
AAEE AA AigFe] 1/4 A=E ARG
— A9 AEAR(ERF)L & Fog 787 A2 2-3d Alojd Tt ZAAaFe
o, o] AYAE F 3300717} AP REo 7 E3Eo] glon, 2500717} 24
e, 16007071 sHiel] 4e &AE A4bel] 5310 U+

(3) =2 9o P&+

— =7 & o]ZA AFAEC] EASL v FEolH, AFFHLE B of, =AY
oo E3td AGAL 970078 &A1 Yed, olF 13004 =AML, 27007 =
A F2F 33, 200070€ FF, 2400708 2H, 13007 718 =AY ZEES B
FF oz At A

— o] REY AGA FE FAFAS Boli Jor} AA AL B}A 2, 3d T
AFAE Holn U

- =R &Y 7HF AFo] FJRE =AML AwjErie A5 dedon, fH5A)b
BEA =3 mAAR A5 AsFov dEEY A5 A FIA Y AFHE
A3 Hdg FeH = o} UL

- 725 84 AEY Af £5F ASg0] 4 S ALm 4551 A&

- BEE AW ZAJGA B, B A5F AFde] F1E Aoz AFHL IS
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a3 F AdEdEe] 20099 AR 45 UYF A3 FIH7 AFsa &

— Thanet Barth #2824 A4 44 F4HEL 2Q9RH A 58] HH, 943 A99
e XAl 2 ockaAlddAAM AIREI eH, ol wiet A3 AP AR E
THEYFE 54x FUHAE L2 F4=T &

- Yol $EIY9 VA=A ME dtEEHY = diR Ad f482d 98] 9
ZAA 2o 5] H PF 95 4Ad F4E 4Y Axe] £ 9FE 7 Ao
2 19

- ok oju] Falede] G Ak Wight Ho] 48 vl glert, Ag 7=
f&&4d @Al Thanet Earthe TEY Z1gdodA 9458 AE A Thanet 49
TEAE dggg & ¥4 ax 220907 T2 5A €« A4

- v =2 f21&4 @A Thanet Earthe Agd ¥ & (low carbon emissions) 5 &
He] A4E HFE 50 5o HAHGASH, A f2&4de 944 A7)7 38E
ox 24 AAE(CHP) o2 249%

- &g 8] 24 7122 g2 ¢V E AA A7F 4 F, g A7 A
Ad B3, GAY FHERE YL E 97 ojitdgae AEAVE 5] FEY

A9 50. Thanet Earth 274

- fE 24 &R YdA FAH Ex fH43 AA HAFLAE 2452, s 4E
od HAZ o] f WHLE S FEE AN BHfg HE JAR

- A UFY S 83A] Thanet Barthole 500y 21ge] niY

— Thanet Barth fe]&4ox H4rd eol= G AE=d 2o] B34 5% HFY
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— Thanet Barthol M€ =Y EvlE, BE EvE § 445c dgd 759 EvER
a[¥] TESCO, ASDA F B9 4d =¥ 4F/#F9 IF=HT Ae

— ST 073 $AHeL AT & o ey 8 &4 dAdAE 20 ol
EntE, {3 (pepper) ¢ AWiEeH, o] diads] ##24 @A Thanet Barth &4
2 gIo] HFrEY U4 dH AR YEEE HE 5 YEF FHA9H 8H
@ apeier 160099 E F4E] AgE 208 Z2al=9]

- AB7A 43 Frlee FEd 2 #Ad = dEvE Ed 94F AHE=E
ALFE 44 ¥ 5 g3, old mot A FHo| ofd ALdde 249, ZE3
T9 92 I/zReE dg=g 440k Asd. oAdle divd] fEed 9A
Thanet Barth2RE ZH=g AAd:qLTF P4 FI0L 4 AA HI2(9

1. 2dele] Alddd 49 A%

7h. Hol 49 #R

— 2#¢le] 24WHL ¢ 55,800hag. o] ¥ 28,500hae XFHd 9 e EFEA 0}
(Andalucia) &¥r2] ¢ @)oo}l Almeria) Z]Ye] JF o] glL

— Ad 10¥zE 249 36| 25,000ha oA 55,800ha o] A= 28] o] FEH RUH =
7H4

— o] Y NAPe] 29le A 2082F T AY AAE FHAA 4FNAL Fa
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— grlElot(Almeria)g] ATZEY Al FHle 2 A Y9 EA4d AdsA @EoA
AldEo] gREeE #39 fu 247 JdrledHs HEAAY HEHE A
€ 15 &S Agsta IS

- a8y Aigd F4o] vlEdd=d HEA AFeE ol B=eite] A A4
o] 40~60% FZ=Y

— g g ol Almeria)d| A& FaA FEL ALFrT THE oF2 AT F3 54
F AW A8 F7ksta S

® 18, 2599 FQ A& AuEE =L APiA

AE ha ton ton/ha
F 77,000 56,000 0.73
EvE 55,000 2.790,000 50.8
Ha 50,000 905,000 18.1
S 41,000 935,000 22.8
Ap 32,000 935,000 29.2
2 7} 25,000 742,000 29.7
Z=u} 93,000 593,000 25.8
o}l A~ 91,000 83,000 4.0
pd >4 12,000 136,000 11.3
20| 7,000 314,000 44.9

- F8 HEL FAAS AL ErE, Bzr) 49 52H 429 UE, FY, 5
u, 20] Fol AA AWHEHS) 30%F AR U

- Qe ¥7h A BaelN FFAI AY, R, AT, #F L £EL AESE Y
At FNGANA SA% HPE A AT 3N ol FolWe] met Au)
Moz we AN 9rie tEe] AN A4S Fusty g

- 239 NALNREY 1 B FRL 24 BA7L @ 2o AAHe AT A9,
B8 FAA BYASTH A7 L AT A @A do] YFHT glo] BAF FA
Sol AAA HZ AAHE Axde] T2H) g

- A2 3ol AT FA BHOI A4 UE ¥R7) JAA AZe AFHE 24
B A A2 @A, $AAN, PV R BH o] &1%)0] A3 EPHT AL

- 2799 WFHE FHVAL 1429 F2o[H, o F ALFHI} 38%E FAHT L.

- AA 429 F FHE 422 1989 27%00 A 1999\ 56%2 26} ol FAHAEH,
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I UE(9)

H 19. 8 {957 £49WE 4 Fr1E A9HR w9 - ha, 7l
e e 24 34} 3AE HeH A
o= 490 633 0.77
o ~E1]o} 70 381 0.18
3= 470 2,307 0.20
=9 5,105 20,561 0.17
3 712 4,200 8,250 0.51
o]0} 39,000 125.000 0.31
Zph]o} 1,542 n.a -
253 45,000 11,900 3.78
(g el (23,000) : :
Yde= 10,355 8,990 1.15
o= 1,500 850 1.76
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11.

12,

13.

14.

15.

3 4 FaEd

A9 w9 20149 393 - =Y vHE AF A

CFHAET 20149 114 199 - 9] vHaAardE g

L FEZAGTY 2012d 108 - AEFHS BT w9 43

AR FHSEATE 20124 — AL A A%

CEEE 20059 - A&ALAR, A6 ER

AEREE 20079 — AALA7)AE

- AEAEAHEE 2007d 108 — AAFAAA] AGEF 71 B A|FFEF BiA

CBAFEFE 20039 - 24VME A

Ui Fe]Fe 2012d — 2012 AR A WA

FEAEA 20074 - AEE 08T FHAA T A2 AT

ZAYgd 20139 — AJde)E 22 AE B =3t A IEHE G 7le AT

EENFA 20149 - AFALEES ol ¥l Al A

FEAFA 2011d 749 - ¥ Aorle A

wEUtE 20009 - HAS fed 24 594 B4

St ARALS ZEY 2008d — g& xICT v]A
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[F E]F=SHTT2ATAH A5UAF AFAHHA

AE M A
TESTING CERTIFICATE

MEMHF AR H ol x| (1)/(&5)
Certificate No. GRS El (1)/(5)pages

1. 229l (Client)
7| 2t & (Name) : (F)opt
-’F~ 4 (Address) : 27| = ghitAl b M2 S 1080-5
- 92| UX} (Date of Receipt) : 20134 98 12
2. NEMEAMe 85 (Use of Report) : 771
3. MlZ (Test Sample)
Zof [/ 2@ (Name/Model : ®&7| / ADH-SLX10WHA
84l [ 22 (Type/Capacity) : L& & / 30 000 W
4. Al&E7|2Z} (Date of Test) : 20134 9 138 ~ 9 16¥
5. A& gt (Test method used) : KS C 9306 : 2011 &% HE
6. A&l &2 (Testing Environment) : 2% (25 £ 2) T, 5x : 40 = 20) % R.H.
7. M E@2 1 (Testing Resulis) : Al E@ZE 1 &=
2| olzlelez e HBE AlRo cisto] AT AlFAHMES SHE
This is to certify that the sample submitted by client above has tested.
# 0| AHMEHME 25 0l2le] AIEE &
This report should only be used for the purpose of use above.

# 0| AlEMEMe| AlRE 2EE.
The copy of this test reports is invalid for use.

=t AL ( Tested by ) Z|=# 2l X} ( Technical Manager )

2 o g /_,f&( |/ > /{;Jj
MogsHas e Y |4 diHEH MEPA—

an3d 9 26¢

e

25

stz sa2xo 3 deg o
KOREA REFRIGERATION & AIR-CONDITIONING ASSESS
AHI|E oHArAl AR ALE 1271-11 2(El 20t
TEL:031-500-3820 FAX:031--500-3825 www. kraac.orkr

KRAAC-TP-5101-01(09)



Al

2 2}

=
TEST RESULT
MEMBE e = ol x| (2//(&5)
Certificate No. AREACHAR-TanEla (2)/(5)pages
1. olubA}at
11 Eote ®27|e Ms AHS 9 2 oASMEo AlE o22 &
10 AJEZ=H U AlSurH2 KS C 9306 : 2011 2 Y& g3
E 1, AEEo YetAbst
ooy ADH-SLX10WHA Et bl AH-130921
HASY 30 000 W AH|HY 10 500 W
mel 34 4M, 380 V, 60 Hz
o Al =A
E 2 AE =
M = Me| =
Ml g5 AT2E | gT2E | 9F 2 | &7 T2 Al
(c) (c) (C) (t)
Wu EZxE 28 | 270+ 03 | 190+ 02 | 180 £ 03 | 290 sz Ay
Mg Ma 28 | 240+ 05 | 190 * 03 - 2 Wik &+ ot
chat EX 28 | 200 £ 03 | 150 % 150 * 03 = dy S8 S M
3. AlY aty
31 AIEE Ha7lel Mis HEZATL AESHE M| giHol welA Mx|stol AR
30 Safo MBS Fe =L HaS 5HX 2T AlEE
33 A|Ex0| WEAEl2 SX|st £ 529 TS 73 5™sto] HiE St HolH BEUS
AEE

KRAAC-TP-5101-02(04)
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AlE 2 3

=

TEST RESULT

MEMHE te, Pl = o|X| (3)/(E5)
Certificate No. HSARE e (3)/(5)pages

Air Flow

Water
= |
Inlet
> Air Flow
Water
=
Qutlet
E 3 AE 20 dE gusr| 2
Algl &5 ems| @ HuWE?| @ duEr| @ H| 3
ot & 2 2&7| AL ptE 7|
e MEs 2 Abgotet Z 7| 257 o
AR
s | S| A g otet =i

KRAAC-TP-5101-02(04)



Ald 2 5
TEST RESULT

MENYE

KRAAC-AR-13-215

H 0| x| (4)/(&5)

Certificate No. (4)/(5)pages
4. NE B3
Z 3 MY 2w
A 3
AlE B33 che
dutEFEerd | M2H &R et EEeH
= 26 039 13 218 25 943
2| MY W 6 833 7 413 7 403
g WW 381 1.78 3.50
=Y m?/min 112.00 111.60 114.30
Al B8 #7 25 5 26.99 24,00 19.99
du B8 E B .5 19.10 19.10 15.10
Ay E& HF 25 T 17.70 30.03 31.61
Ay EE 5T 2% T 15.20 20.11 19.18
H &2 kg/h 6.70 8.08 -
YT F2 % 18.12 - 15.02
&7 £ T 29.15 - 7.36
TEF L/s 0.64 = 0.64

KRAAC-TP-5101-02(04)
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Al 8 Z 3
TEST RESULT

HMEMHE e = o] x| (B(ES)
Certificate No. ERAAGAR-18-219 (5)/(5)pages

5 AEE A

- 3 -
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RANDATA 5 75,

- ”~

GEOTHERMAL HEAT FUMF .TEST DATA o’

Client ()0tit Request No. KRAAC-A-13-192 _
| Model ADH-SLXIOWHA Test Name aang
| Serial No. AH-130921 Test Mode Cooling
Rated Capacity 30 000 W File Name 20130913 05.mltl
Rated Power | 10 500 W Test Date 2013-09-13 2% 3:.04
Power Source 3P4W 380 V 60 Hz Observer Y.5.CHOI/C.H.CHOL
Air Side Test Condition Water Side Test Condition
Dry Bulb Temperature 270°C Water Inlet Temp. 180 °C
Wet Bulb Temperature 19.0 °C Water Flowrate 0.7 Ls
Notes Ambient Condition
Ambient D.B.T. (24.37 + 0.73) °C
Ambient %R.H. (49.55 + 7.05) % RH.
Total Results Average 5 min 10 min 15 min 20 min| 25 min 30 min 35 min
Capacity (1) w 26039] 26128 26155| 26112 25987 26051) 25986) 25 8SS
1D Corrected Power W 0 0 0 0 0 0 0 0
EER - 381 3.82 3.81 3.82 381 3.82 3.81 3.78
Net Total Capacity w 26039| 26128| 26155| 26112 25987] 26051 250986] 25855
| Effective Power W 0 0 0 0 0 0 0 0
Power W 6 833 6 847 6 862 6 830 6 815 6 825 6 813 6 840
Voltage v 3810 3810 2810 13810 3810 3810 381.0 3810
Current A 12.54 12.56 12.58 12.53 12,51 12.53 1251 12.55]
Power Factor % 8260 82.60 8§2.70 8260 8§2.50 8260 82.50 82.60|
Frequency Hz 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00
Capacity Ratio % 86.8 87.1 87.2 87.0 86.6 86.8 86.6 86.2
Power Input Ratio % 65.1 65.2 65.4 65.1 649 65.0 64.9 65.1
CO2 Emmission g/h 2904 2 910 2916 2903 2 896 2 901 2 895 2907
Air Side
Capacity (1) W 26 039 26 128 2€ 155 26 112 25 987 26 051 25 986 25 855
Air Flow (Lev) ' /rmin 11200 11210| 11210| 11200 11210 11200 11210 11190
| Entering D.B.T. i 26,99 26.99 27.00 26.99 26.99 27.00 26.99 26.99
Entering W.B.T. B 19.10 19.09 1912 19.09 19.10 19.10 19.10 19.11
Leaving D.B.T. °C 17.70 1766 17.68 17.68 17.72 17.70 17.72 17.75
Leaving W.B.T. € 1520 1517 15.20 15.18 15.21 15.19 15.20 15.23
Enthalpy (Ent) kl/kg' 54129 54094| 54176] 54109] 54.124] 54128 54119 54149
Enthalpy (Lev) kifkg' 42499| 42430 42500 42447| 42524  42487| 42516| 42592
Humid Ratio (Ent) ka/kg' 00106 00106 00106 00106/ 00106| 00106| 00106] 00106
Humid Ratio (Lev) kg/kg' 00098 00097] 00098 00097| 00098 00037 00098 00098
Specific Heat (Lev) kfg’C 1023 1.023 1.023 1.023 1023 1.023 1.023 1.023
Specific Volume (Lev)  [m'/kg 0.829 0.829 0.829 0.829 0.829 0.829 0.829 0.829
Static Pressure Pa 48.80 48.90 48.80 48.80 4890 48.80 48.90 48.80
Nozzle Diff. Pressure Pa 50560 505.90| 506.00] 505.60| 506.20| 505.00f  505.90[  504.80
Heat Leakage W 108 108 108 108 108 108 108 108
Drain Weight kg/h 6.70 6.68 6.76 6.74] 6.68 6.71 6.69 6.61
Latent Heat w 4578 4571 4624 4 606 4 566 4 590 4 575 4517
Sensible Heat W 21461 21557| 21530] 21506 21421 21460 21411 21338
| Sensible Heat Ratio % 8240 82.50 3230 8240 8240 8240 8240 82.50
Barometric Pressure kPa 1012 1012 101.2 101.2 1012 1012 101.2 1012
Nozzle(70/90/125/150/180) 11| 1nanal vy 1A, 144 Y9 11144 11717171
Water Side
Capacity W 29 256 29 367 29 390 29 279 29 232 29 196 29172 29 154
Net Capacity W 29 238 29 350 29 372 29 262 29 215 29 178 29 155 29 13?&
Water Flowrate L/s 0.64 0.64 0.64 0.64 064 0.64 0.64 0.64
Water Inlet Temp. 1 18.12 18.14 1813 1814 18.13 1813 18.06 18.14
Water Outlet Temp. G 29.15 29.21 29.20 29.17 29.15 29.13 29.05 2913
Water Density kg/m' 998.6 998.6 998.6 998.6 998.6 998.6 998.6 998.6
Specific Heat ki/kg'C 42 42 42 42 42 4.2 42 4.2
Pump Power W 17.0 17.0 17.0 170 17.0 17.0 17.0 17.0
Pressure Drop kPa 8.20 8.22 8.20 8.21 8.21 819 8.19 817

KRAAC-TP-5101-06(00)
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AN M A B
TESTING CERTIFICATE

T

_BR-13- M o] x| (1)/(&5)
Certificate No. KRAAC-BR-13-108 \

(1)/(5)pages

1. @lzl ¢l (Client)
« 7] 2 o (Name) : (F)otet
. &= 4 (Address) : Z7| T QHAAl EHRIT MZAE 1080-5
e|z| «X} (Date of Receipt) : 2013 113 222
2. ANElMziA e 5 (Use of Report) @ 2770 &
3. Al& (Test Sample)
Z9y /| 2@ (Name/Model) : X &7?| [ ADH-SLX12WHA
&4l | 22F (Type/Capacity) : L& & [ 40 000 W
. A|87]Z} (Date of Test) : 2013 128 239 — 128 24
AlE b (Test method used) : 22|21 HAl 2
. Al8l&Z (Testing Environment) : % (27 £ 5) €, 5x (10 + 10) % RH.
. A8l 23} (Tesling Results) : A8 &3} &=

~ o 0 A~

9| el2lelezBE| MBE AlRol cisto] AE S ABEMNMYE SHE
This is to certify thal the sample submitted by client above has tesled.
W 0l AlHAMEHEME EX 0|22 MRS BE.
This report should only be used for the purpose of use above.
# o] Al"HMEMe ALEE FEY.
The copy of this test reports is invalid for use.

g ol ZH XL ( Tested by ) / 7| &8 &l &} ( Technical Manager )
o)V js
..:-__-::"J \7 (“ }'\__.._-4

2013

stz UEs3zxAdEFAH 0
KOREA REFRIGERATION & AIR-CONDITIONING ASSESSM

HI|E QHAHAl A= ALE 1271-11 Z7[E| 2 et =
TEL:031-500-3820 FAX:031-500-3825 www.kraac.or.kr

KRAAC-TP-5101-01(09)



A E 2 o
TEST RESULT

MEMHE i il = 0| x| (2/(E5)
Certificate No. Ak (2)/(5)pages
1. Lukabg
1.1 (Foprte ®&7lel d5 AMES flal 2 ASHEo AE 228 &
12 AlE=H 9 ABeHE o=l HA =doz AEE,
E 1. AMEE At
’7 o ADH-SLX12WHA ‘ Hz=HS AH-131290
R qAdy
40 000 W 11 350 W
=4 AH|HH
N 34 44, 380 V, 80 Hz
2. ME =4
E 2. AME=A
9 371 =4 =25 =4
S A72= | 72k | d7xe | g s
(x) (c) (€) (t)
dak 2H 270 £ 03| 190 £02 | 180 # 200 + 03 wEk A
Mg otdt 28 | 240 £ 05| 190 £ 03 = = et HE + 2
et 2 200 + 03| 150 £ 02 | 150 £ 03 o Sk 2N R HE
3. AME U
31 MBS H&7Ie Mxle MEAZL AYsHe Mx 2ol o2t dA[sto AEE.
32 Seol ¥as F= H=u ASS skl 2D AR,
33 Mg xEA0| HuMEE S T 520 YRS 73 SFsle] BE Setol HlolE BRUS
sHEE
KRAAC-TP-5101-02(04)
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Al 8 A 3
TEST RESULT

MEAMHE H ol x| (B/E5)
-BR-13-108
Cerlificate No. L (3)/(5)pages
‘ Air
| = Qutlet
Water ;. \
Inlet ' I. $
=== | ll
Water | |
Outlet | J E$
|
|
'— l\ .'I
. Air = =
Inlet
% 1, MEE =T
E 3 AYH =20 w2 dmEr| &
Alglgs dmEr|D | YnEr @ | duEr @ H|
ek 28 257 AlE ob W7
- O 1 AEE JiEtx
M v 28 | AS ol 54| 257| <
i =Ll 0 == ArE o 57|

KRAAC-TP-5101-02(04)




N

=

TEST RESULT

s Mo CRAACBR-13-108 Evoges
4. NE 2R
N
e gl
el 28 | ®HE o 2d | o 2
g2 W 45 204 18 012 39 328
28| M W 10 930 12 617 11 370
a8 WiwW 414 1.43 3.46
Zat m®/min 210.40 211.60 211.40
A g8 A7 25 € 26.99 24.05 19.97
Ay 2Y &7 25 # 18.99 19.01 15.01
MY EE AT 2% T 16.67 29,51 32.09
Ay EE &7 2% % 15.10 2024 19.47
M & ka/h - 8.28 -
o7 =2 % 1793 - 15.12
7 $2 T 29.09 - 8.36
s Ls 1.20 - 120

KRAAC-TP-5101-02(04)



Al 3 Z

TEST RESULT
MEMHS o H 0| x| (5/(E5)
Certificate No. HRAAG B34 TR (5)/(5)pages

KRAAC-TP-5101-02(04)
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PSYCHROMETRIC CALORIMETER TEST DATA

 Client (ZF)0&t Request No. KRAAC-B-13-118
Model ADH-SLX12WHA Test Name YT
Serial No, AH-131290 Test Maode Heating
Rated Capacity 40 000 W File Name 20131224 _03.mlit3 1
Rated Power 11 350 W Test Date 2013-12-24 2% 2:24
Power Source 3P4W 380 V 60 Hz Observer Y.S.CHOI/C.H.CHOI

Indoor Side Test Condition

Outdoor Side Test Condition

Dry Bulb Temperature 24,0 °C Dry Bulb Temperature | 0.0 °C
Wet Bulb Temperature 19.0 °C Wet Bulb Temperature | 0.0 °C
Notes Ambient Condition
1 ARK G2 Ambient D.B.T.
Ambient %R.H.
Total Results Average Smin| 10min] 15min| 20min| 25min] 30 min| 35 min
[ Capacity (1) W 18012| 18159] 18194 17970 18070] 17878 17838] 17977
Power Input w 12617| 12644] 12617] 12614] 12624] 12593 12605 12618
EER : 143 144 144 142 143 142|142 142
Voltage \ 380 380 380 380 380 380 380 380
Current A 2158 2162 2160 21.59 21.60 2155 21.56 2157
Power Factor % 88.80 88.80 88.90 88.90 88.80| 8880 88.80 88.80
Frequency Hz 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00
| Capacity Ratio % 0.0 0.0 0.0 0.0 0.0 00 00 00
Power Input Ratio % 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
CO2 Emmission g/h 5362| 5374] 5362 5361 5365 5352| 5357 5363
Indoor Side (500cmm)
Capacity (1) w 18012 18159| 18194] 17970 18070 17878 17838| 17977
Air Flow (Lev) m'/min 21160| 21190 21170] 21170| 21150 21170| 21150| 21130
Entering D.B.T. 5 24.05 23.96 24.02 24.05 24,08 24.09 24.08 24.09
Entering W.B.T. °C 19.01 19.09 1895 1899 19.04 1895 19.01 19.04
Leaving D.B.T. e 2951  2945| 2953| 2049|  2955|  29.50[  2949] 2954
Leaving W.B.T. °C 2024 2022 2019] 2021 2029 2021 20.25 2031
Enthalpy (Ent) ki/kg' 63854| 64172] 63620] 63793| 63980 63.599| 63842| 63974
Enthalpy (Lev) ki/kg' 68645 68586| 68424| 68504| 68872| 68528 68684 68919
Humid Ratio (Ent) % 00156 00158 00155 00156 00156 00155/ 00156 00156
Humid Ratio (Lev) % 00153] 00153 00152 00152| 00153 00152 00153| 00154
Specific Heat (Lev) k/kg"C 1.033 1.033 1.033 1.033 1033 1.033 1033 1033
Specific Volume (Lev)  [mi/kg 1104| 1104] 1104[ 1104| 1104 1104  1104|  1104]
Static Pressure Pa 0.20 0.20 0.20 0.20 0.20 030 0.10 0.20
Nozzle Diff, Pressure  |Pa 22270| 22330 22290 22310 22240 22300 22250 22210
Heat Leakage w 290 294 293 291 291 289 287 287
Drain Weight ka/h 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Latent Heat w 0 0 of o 0 0 0 0
Sensible Heat w 18012| 18159 18194| 17970 18070 17878 17838 17977
Sensible Heat Ratio % 10000 10000| 10000 10000{ 100.00| 100.00|  100.00f  100.00
| Barometric Pressure  |KPa 794 794 794 794 794 794 794 794
Nozzle(75/100/125/150/200/250)  L/2/1/1/2/1)/2/1/1/2/18/2/1/1/2/1}/2/1/1/2/1}/2/1/1/2/1)/2/1/1/2/1]/2/1/1/2/1}/2/1/1/2/1
Outdoor Side
Entering D.B.T. % 24,05 23.96 24,02 24,05 24.08 24.09 24.08 24.09
Entering W.B.T. e 1901 1909] 1895 1899] 1904[ 1895|  1901| 1904
Entering %R.H. %RH 61.59 62.71 6144 61.52 6162 6096 6136 6153
Pressure 1 kPa
Pressure 2 kPa
Pressure 3 kPa
Pressure 4 kPa
Pressure 5 kPa
KRAAC-TP-5101-06(00) 12 www.kraac.or.kr
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ANEH M AN
TESTING CERTIFICATE

QD

HEHMHE

Certificate No. KRAAC-BR-14-041

[ ol x| (1)/(&3)
(1)/(3)pages

1. 22| 2l (Client)
- 71 2 g (Name) : (FF)ott
< 4 (Address) : E7|x ghiHA| T T S| S 2 272-29
- 2|2 22X} (Date of Receipt) : 2014 48 172

2. AEMEAML 85 (Use of Report) : 77t

3. Al& (Test Sample)

9 |/ 28 (Name/Model) : E-37| AY¥ YEHEZFLE |/ ADH-SLXI12WHB

&4l [ 22F (Type/Capacity) : &8 / 37 500 W
. Al87|Z} (Date of Test) : 201414 58 20
. A&l (Test method used) : 22l Al 2HY

~N o ;b

. Mg&z (Testing Results) : Al &2 2} &=

9 ol2leleR R HISE Al2o Oisto] A|ME AlYMEHAMAE SHE
This is to certify that the sample submitted by client above has tested.
# 0] AIHMEME 85 0|22 ALEE S
This report should only be used for the purpose of use above.
W 0| AlEAEAME A2 FEE.
The copy of this lesl reports is invalid for use.

8 gAY W) [, |a a:

. A8 &2 (Testing Environment) : 2% (27 + 2) €, &% (30 £ 10) % R.H.

ZFM XL ( Tested by ) ; 7| | X} ( Technical Manager )

B (M
y =

20144 53 23¢9

st 33 xed 3 HdH

KOREA REFRIGERATION & AIR-CONDITIONING ASSESSME
ZI|E HARAl ARE R glotE 705 (AMS, H2[Elaknta 7|

TEL:031-500-3820 FAX:031-500-3825 www kraac.or.kr

KRAAC-TP-5101-01(09)




[+ L
Al & 2 3
TEST RESULT
MNEMY S o] x| (2/(F3)
: KRAAC-BR-14-041
Certificate No. (2)/(3)pages
1. Qukabat
1.1 (Flopite 2-37] XY dEHZgLUES M5 AEHE sl 2 cASHMEH AlE o2& &
12 Al8iz=A 9 AlgdatHe o|2ol MA| =He =z AEE
H 1. AEE LUbALE
el ADH-SLX12WHB HZEHS AH-140091
YA 8 37 500 W MU suHY 9 000 W
=y 34k 44 380 V, 60 Hz
2. A8 =A
E 2 Alg=a
zel 37 =9 g5 =2
= Hres sReE gree a5 R
(e () (T) (L/s)
Hak Al 240 &= D3 180 £ 0.2 250 £ 03 218 2 04
3. A" g
31 A8 £-27 XY dE=ZSUES Mile =Xzl XMsks dx| gyol wElM
Mx|stof AR
32 S0l Yaes F= Hzu MES SR 2D AEH
33 Al =70 HEAERE |AE T 5o HIES 73 =Hsto 3HE Seke| Hole HAIRE
folgad

KRAAC-TP-5101-02(04)



Al g 2 3

TEST RESULT

MEAHE Y molxl (3)/(&3)
Certificate No. ARG R 1450 (3)/(3pages
4. A 23
3 Al"EzEn
AlgE=s cig| AlE 3t
gk ger W 45 773
23 Adl My W 8 410
COP¢ Wiw 544
zgt m¥min 179.90
A EZol AT 25 T 2398
Al E2 S+ 2% 4 19.00
Al E& HF 25 h & 16.54
Al BEE 3 2% T 14.75
&2 ka/h 20.25
AF = 8 24 87
&7 T2 b o 31.14
e L/s 21
5. Algd ApE

KRAAC-TP-5101-02(04)
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GEOTHERMAL HEATPUMP TEST DATA®

Client ()0t Request No. KRAAC-B-14-054
Model ADH-SLX12WHB Test Name B 11
Serial No. AH-140091 Test Mode Cooling
Rated Capacity 37 500 W File Name 120140520_03.mitl
Rated Power 9 000 W Test Date 2014-05-20 2% 3:53
Power Source 3PAW 380 V 60 Hz Observer Y.S.CHOI/C.H.CHOI
Load Side Test Condition Heat Source Side Test Condition
Dry Bulb Temperature 24.0 °C Water Inlet Temp. 25.0°C
[ Wet Bulb Temperature 19.0 °C Water Flowrate 21 Ls
Motes Ambient Condition
1.8 & Ambient D.B.T. (27.14 + 0.56) °C
e Ambient %R H. (2794 + 296) % RH. |
Total Results Average 5 min 10 min 15 min 20 min 25 min 30 min 35 min
Capacity (1) W 45 773 45 709 45 819 45 739 45 660 45 918 45 714 45 849
Effective Power W 8 410 8411 8 407 8 409 8413 8 411 8 409 8 412
COPc/COPh = 544 543 545 = 544 543 546 544 545
1D Total Capacity w 45 772 45 709 45 819 45 739 45 660 45 918 45 714 45 849
| ID Corrected Power "\ 0 0 0 0 0 0 0 0
Power W g261| 8261| 8257 8260 8263] 8261 8259 8262
Voltage v 380.0 379.8 379.5 380.1 380.6 379.8 380.2 380.1
Current A 1463 14.66 14.62 14,67 1461 14 .64 14.62 14.59
Power Factor % 85.80 85.70 85.90 85.50 85.80 85.80 85.70 86.00
Frequency Hz 6000| 6000]  6000[ 6000 6000 6000 6000  60.00
Capacity Ratio % 1221 121.9 1222 122.0 1218 1224 1219 122.3
Power Input Ratio % 91.8 91.8 917 91.8 91.8 91.8 91.8 91.8
CO2 Emmission g/h 3511 3 511 3 509 3511 3512 3511 3510 3511
Load Side
Capacity (1) w 45772] 45709 45819 45739] 45660] 45918] 45714 45 849
Air Flow (Lev) m'/min 17990| 17990 180.00| 17980 18000 17990 17990 17970
 Entering D.B.T. °c 2398| 2398|2398 2400 2397| 2399] 2398 2398
Entering W.B.T. € 19.00 19.00 18.99 19.01 18.97 19.03 18.98 19.01
Leaving D.B.T. °_C 15.54 1555 15.54 15‘5_5 15.54 15.55 15.53 15.54
Leaving W.B.T. °C 14.75 14.76 14.74 14,76 1473 14,77 14.73 14.76
Enthalpy (Ent} kl/kg' 53.891 53.891 53.878 53.925 53.809 53.980 53.817 53.939
Enthalpy (I ev) ki/kg' 41.283 41.301 41.265 41318 41.240 41,333 41.226 41.300
Humid Ratio (Ent) kg/kg' 00117 00117 00117 00117| 00117| 00117 00117 00117
Humid Ratio (Lev) kg/kg' 00101 0.010 2 00101 0.010 2 00101 0.010 2 0.010 1 0.010 2
Specific Heat (Lev) kJ/kg®C 1.024 1.024 1.024 1.024 1.024 1.024 1.024 1.024
Specific Volume (Lev) m'/kg 0.823 0.823 0.823 0.823 0.823 0.823 0.823 0.823
Static Pressure Pa 040 0.50 040 040 0.50 0.40 040 0.40
Nozzle Diff. Pressure Pa 334.70 33470 335.10 334.30 33510 334.80 334,70 334.20
Heat Leakage W 299 297 298 297 300 299 300 300
Drain Weight kg/h 20.25 20.20 20.28 2021 20.07 2044 20.11 2042
Latent Heat w 13846| 13817 13866| 13819| 13722| 13978 13752 13966
Sensible Heat W 31927 31 892 31 952 31920 31937 31 940 31962 31 8383
Sensible Heat Ratio % 69.80 69.80 69.70 £9.80 69.90 69.60 69.90 69.50
Barometric Pressure kPa 101.2 101.2 101.2 101.2 101.2 101.2 101.2 101.2
“Nozzle(75/100/125/150/200/250) 000012| ©000012] o000012] 000012 ©000012{ 000012| 000012 000012
HeatSource Side
Capacity W 55 132 55 126 55119 55111 55 195 55 080 55121 55 174
Net Capacity W 54 983 54 976 54 970 54 962 55 045 54 930 54 971 55 025/
Water Flowrate L/s 211 211 211 i) 211 211 211 211
Water Inlet Temp. S 2487  2487| 2488  2487| 2488 2488 2488  24.88
Water Outlet Temp.  ['C 3114 3113 3114 3114 3115 3114 3114|3115
Water Density kg/m' 9971 9971 9971 9971| 9971 9971 9971 9971
Specific Heat ki/kg*C 42 42 42 4.2 4.2 4.2 42 42
Pump Power w 150.0 150.0 149.0 149.0 1490 1490 150.0 150.0
Pressure Drop kPa 21.26 2131 21.22 21.22 2123 21.26 21.28 21.28
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