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Feasibility Survey for Environment-Friendly Ground Source Heat Pump System
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FAIHREERIERICE L, KEESIETH S, Eadhm, mEETHLZ L
5. B, MR, [IBOFEEDKE SRTEOKH L > TWnE, &Mz, v_U 7T
ESH N RKRESBET DL, XREEEMT (National Agency for Meteorology and
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HEXR FiRim B (2 XuIm
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2017 %2 A —-25.1 -13.7 -1.1
2017 % 3 A -15.9 -4.2 12.7
2017 % 4 B -1.5 5.0 224
2017 %5 8 -5.3 12.7 30.7
2017 % 6 A 4.0 19.3 33.9
2017578 9.3 21.0 35.2
2017 % 8 A 4.0 15.8 28.0
20179 A 5.8 9.7 25.9
2017 £ 10 A -10.6 0.7 16.2
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® 3 —RIKILF—FH/NTUR(2013 &)

(BiREE TR
A ® T H H R [RFH K H B N Z D & &t

ERNLEE 15,478 708 0 0 0 - 150 16,336
8| A 1 1,253 0 0 0 103 0 1,357
B -12,415 -723 0 0 0 -2 0| -13,140
INUHh— 0 -42 0 0 0 - 0 -42
EELE 696 15 0 0 0 - 0 711
— R{tEA 3,760 1,211 0 0 0 101 150 5,222

H & : IEA, “Energy Balances of Non-OECD Countries 2015”

T2 IVER, ACEBICIEEEERBRE DA N D . TN FRECEEL L, M TR
T 5. E TR 8EIZ B HRFIIHERE L THEA SN TWD, KUIELEIOREIZ LY |
Z D 60 HFTHMIEHKIRITK 2,14 £ EH U, BEKED 7% L, KA L OE#IC L
D B EERIAT D3 BRI XD ER OB, W OEE AL TWS, 2oLk
NG, FHEBAROREITRBEOETH V. a2 (kR L CRREABREHIE > & L1383
I TIZ7Z2 W,

o T, AFOWHEIL, ARBBHIRE IEKIFLTWD, UB MOBEREIX, £ 4 1Z5R-T
X912, 3 AT KIIFEHNS OBKIZ L DEFBERE. £ 200 5L EOH T 100kw LL
DIRKMERE R A Z 3% (UL F HOB : Heat Only Boiler) & 1,000 5 LA LD H ) 100kW Kifi D
JNRNEOK RS A IR AN A Z (LT CFWH : Coal Fired Water Heater) (2 X ABEFRE. Z/VHIXIZ
JEET 2 13 FHHLL EDFEED 20 5026 30 HIEIC R SAKA h—TTh 5,

x4 UBTHOBEVATL

EERMR EEAR
e e | SAFRDKARERAISDRKIZLEE
#H2k i EhEEA iR
EL. k. it NREH K iR # 200 HFFD HOB (2 & BB KIERE
- N A | HEHEEREA - —
EEMENMNIEEIL CFWH IZ& 5B /KIEE
TR OD—FETERE BEREES BRAN—D

RRFBLRICKIEROBEHRE

UB i CIEEICHEH S TWD AR, Koy KGO ERENRZ N2 &1 2T, HOB,
CFWH. fARA b —7ICHE CAMEEN 220 BREERR I oPEH &2V, it
D9z, AT EZETERIN D KREPHEEIZ L > CHOIEHE T 2720, A RIREE
2 & B TRIER IR E (LLT PM:Particulate Matter) . SOx., NOx. CO |2 X % KKIGYLNE
LW, BSIRTEIICHRREEICL Y 2N ORKIBRWE RN PER S, £, BE
OO ROBEHK HIRE L, FEIZ 11 A~2 AEIZT TiX, SFEBRE OB E R E IR
HEL 72 %, HARERER] (WHO) K& T — & ~X—AD 2016 R CTlk, UB D K&IELD
FIRIE, Z VXK OFRECARBA 77— (80%) . BEIH (10%) | 1Rk IFEEFHT (6%) |
BEFEFED L LR (4%) ELTnb,

(2)



& 5 KERMEDEHIR

B F t/year

SO, PM10 CO2 NOx

BRKAFEEN 13.28 14.11 50.82 13.48
BRERAS 1.68 2.94 5.71 0.36
TILHIB D RAN—T 4.68 3.65 151.13 2.01
RE-SHEER 0.2 0.2 32 5.11
X8 - R EEE R 0.07 0.07 10.48 1.67
tig - 9.27 | - -

A&t 19.91 30.24 250.14 22.64

Hi# : GREEN DEVELOPMENT STRATEGIC ACTION PLAN FOR ULAANBAATAR 2020

NAMEM @ Environmental Monitoring Department 23338 L7217 7 > /38— ML DFEWZE
HiORAVERAE (2018 422 ) | (CRC#i S 4u7=. PMI10. PM2.5, SO, NO, D H B H ¥
VI (24 BERSEME) ZLA IR, 7 —Z1d, B, FUiX, T3EHE, EREO
15 @EFTOE=2 ) TRA L FOEHETH D, ROFRIL, KQEDOREEEME “Air
quality. General technical requirements MNS 4585:2016” T, H E¥JfE (24 BRI E¥E) 11,

PM10 %3 100pg/m*, PM2.5 23 50ug/m’, SO, 73 50pg/m’, NO, 23 50pg/m’ T 5,
PMI10 & PM2.5 %, AIAE & IREFRME T, AEEIIA— I —L T 2%,
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AROEBEMAICE Y KREIGRPESR, THEROBEYENRLILL TV D,

2013 4F 10 A 12 WHO O ELFIRERE C b 2 EBE D AMFZEREES JARC) 23, Uk -IkE
(PM10 & TN PM2.5) 72 ERGIEREDE N NERIZB W TENBAERH D PO THIEL, S
EfBED Y 27 Sl ClR bR EW 70— 1) 2% LT,

F 7o, SOx ITEBMERE L RR0KE SN E D RIAIZ 72 D | NOx (T8 M L R0 Mi <R D
JRIRNZ 72 %,

£ A VENLA AR R > # — (Mongolian National Center for Public Health) & 2=t
7 (EEIREES) 13, mEE [T AVORKQGEEH : LT bORBEEL T H1TE)
K% (JF#E : Mongolia’s air pollution crisis: A call to action to protect children’s health) | %
2018 4E 2 HITHER LIz, HEHFETIEZ, UTDOLIITBETND,
UB MDA FEORKOIGYLE L, HFUE L~ T, 2018 45 1 H 30 HIZIX, WHO
DED TN TIRE (PM2.5) DOEIFRI 5 MEE (24 R[] HIE
25ug/m’) D 133 5% 2 7=, Baruun 4 zam {11 COFHARERIEL, UNRL IR
B (PM2.5) 75 3,320pug/m’ IZE LTz,
UB MiCiE, 20 10 £, FERER OB EH U, FPREEGYEITIZIE 3 £5
(2. & LTI 5 Al RO CIRIK DO 2 L& 7p > T D, THYEN &V UB
THODEICEL T 8672 bid, BRHICELTFELH LT, MgrEN
40% RN & 3o T,

E B AAFFERERT (JARC) 7L 2 U U —2 (2013410 A 17 H) http://www.iarc.fr/en/media-centre/pr/2013/pdfs/pr221_J pdf
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WMEEIL, KRIBENFE LT bOREICE 2 DB LZRHT 57010, kD L %1k
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WA ERE D 7 F o OB OPLK
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FNHIX O/ T, BB ISR T X5 N TaRZ2»%EHE 95 HOB CHEE
BTN Tn5D, THEOCREDODICH, ARICEDEEND, BELRMPEE — KR
VAN X DEEA~DIENEEN D,
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® 6 —RIXRILX—HEE

(FmBETLY)
F£F1g | £y

2000 | 2005 | 2010 | 2011 2012 | 2013 | #uE | gy | 2005FD | 201350
00-13 | o1 | 7FT | YT

2d 1,817 1918 2,459 2,401 3,383 3,759 | 5.73% 15.20% 73.9% 72.0%

A il 434 560 829 1,029 1,162 1211 821% | 13.47% | 21.6% 23.2%
H R 0 0 0 0 0 0| 0.00% 0.00% 0.0% 0.0%
[RF A 0 0 0 0 0 0| 0.00% 0.00% 0.0% 0.0%
K A 0 0 0 0 0 0| 0.00% 0.00% 0.0% 0.0%
ZDfth 113 116 167 167 173 251 | 6.33% | 14.55% 4.5% 4.8%
& & 2,364 2,595 3,454 3,597 4,717 5222 | 6.29% | 14.77% | 100.0% | 100.0%

HE : IEA, “Energy Balances of Non-OECD Countries 2015”

E 2 TAVEO 2010 FFO CO HEHEIT 21.9 H  t-COz T, ZE DT R /LF — IR 63.9%
o5, 2030 FAZIE CO, HEHEDS 51.2 B t-COx ETHEIM L, =RAF—EJED L
LEIEL 815%ETHMT L RIAEFA TS (KT7E8HK) , 5% b, AIRAAICEY COo,
OPHEDREM L T 72O, AR XL X —ORBICHIFFRFE LTS,

2010 2030 (forecast)
21.9 Mt CO,-eq. 51.2 Mt CO,-eq.
WJ"W_- Waste, Agriculture,
0.70%

0.60% 13.40%

Agriculture

, 29.20%
Industry,
4.50%

Industry,
6.20%

K 7 EVIJIIEDREMNRARABLHE

H B8 : Intended Nationally Determined Contribution (INDC) Submission by Mongolia to the Ad—-Hoc Working Group on the Durban
Platform for Enhanced Action (ADP)
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2 https://www.pressreader.com/mongolia/the-ub-post/20170322/281513635974404
3 http://montsame.mn/en/read/12070
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T5 80 R EA L, BARBERLTWD,

A FRE= R X —I%, BUFTENGHE, HsiBARASAR, Faft rlRE 72 BH S B 72 & D BUK
LEZREINTVD =R AT —HHADORELFHDO 1 DR oTND, ZNLHDOIETIT
30007451 A 11 BIC THAETRET R L X —1E | 2K L. BHOWIEIL 201546 A
19 EI IZAThIL TV 5,
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éﬂ%m*wﬁ—%fw@;o_&ﬁémfwé

R 7 BAETRIRILF—FEHOBRIM@E

BRI 1)y R )R IERESE (251 UR)

N 0.15-0.18USD 0.2-0.3USD

RA 0.08-0.095USD 0.10-0.15USD

KA 0-5000kW 0-500kW

0.045-0.06USD 0.08-0.10USD

501-2000kW
0.05-0.06USD
2001-5000kW
0.045-0.050USD

H # : Renewable Energy in Mongolia, Ministry of Energy, 2017
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IZ1E 30% & 725 Z EDVUREILTW D, 2017 AR EEIIC, HARMED XL X —DORER
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3yyXHbl YCHBI
TYBLWUWH, TEPMOMETP

HacocHbl
yavpanara

Yaupanara

Fapgxa xamraanant

Ynaax canxunyyp
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% 11 CARBOROBOT 300 M {t#k

H 300 KW
Bm|iE 28 m?
BhE 86-90 %
MBI OBE 12 m
£ 73 (max) 2 bar
BEGE.R) 90/70 ° C
#8358 E (max) 95 ° C
AAEE 2400 kg
A/HKANAT 89 mm
EREDER 150 mm
1 BfE&H-V D co i = 400 mg/m®
1 B &HT=Y D NOx HEHH 2 400 mg/m®
BEHRBE 190-220 ° C
EARAER 1130/380 W/V
ARHEE 75 keg/h
KE 500 |
KEDSES/A/ 2100 mm
KADNE /B/ 1630 mm
KADES /C/ 2275 mm

. External hopper
. Feeder auger

. Connetction tube
. Feeder door

. Dispenser auger
. Vibrator

. Cyclone auger

. Flying ash tube

. Ash cleaner auger

. Ash collecting head

A10. Ash auger
A11. Ash tube
A12. Ash container

23 CARBOROBOT 300 M#&& (HP &Y)

* 12 A XADOHHEERE (REE)

T ANVED 201449 H 8 HICHIEINT=ARA 7 2BETHRETIL., £ 12 OFEUEN
TRENT, RA T &I, 0.7mpa R DE S DKAZ 115CE TN T D L EREN T

73 800 KW KiFEHDHRAS5— (g/MJ)
1. NO, 0.23
2. S0, 0.4
3. co 1.28
4. 75479 0.15
H 71 800 KW M5 3.15 MW K
1. NO, 0.2
2. SO, 0.3
3. co 1.02
4. 7547y 0.2




HOB OSBRI HOWNWTIE, ARIBICE S TE B OLIHIIZED BN TNS,

& 13HOB#&mRE

YnaanGaarap xo1. FaaMa araapein T00UGOT YnaanGaarap xov. Fazna araspuin 100uUcoT
Teunoparyp QTW opowamit Teuneparyp T m:m—
” - ;&- 2o ropwm. z Efi TONPRIDATY Plin 1OpUM,
! Fasva araapun : %"M—M —;FK,A.;L‘ Fagna acadpes | Erox yous Byuax yous
"""P"” "‘m'” I“"'I)P Ladd L ‘lml”
+8 3% 3t *10 37 5]
7 354 32.5 8 £ 7
6 3.7 v +8 40 as
*5 379 34,5 o7 42 30
4 %2 355 *5 43 37
+a 404 T &) 4 38
+2 418 74 -4 45 B )
'J 428 383 '22! 45 40
“ 36,3 v 47 41
1 452 40,2 1 42 41
2 453 &1 0 £5) - |
3 a3 [ B 51 45
{ -4 487 43 -2 52 “
! -5 40.8 437 2 53 s
4 50.8 440 4 55 a5
-7 52 454 -$ 57 4E
5 53 45,1 < £ ar
9 42 47 7 56 40
10 554 45 -8 60 &8
-11 5.4 re) % 61 9
L 2 878 e 10 63 )
13 58.6 £0.4 11 54 51
14 50,7 519 12 &5 2
5 — 608 820 13 (3 )
-1: 618 T 828 1; &7 3
-1 629 53.7 1 69 54
18 (5X] 544 16 70 5
18 (53 LR 17 kil 55
-20 65 (3 18 72 “
21 67 .7 % 73 57
22 68,1 578 20 74 57
-23 69,1 883 21 76 i
24 701 50 2l ” 59
25 kK] & 3 78 50
| .26 722 weo 24 ) B
| -27 73.2 81,3 &3 80 81
26 74.2 82,1 26 &1 &2
29 752 [ &8 | 27 [] 62
-X 76.2 638 28 & T 63
=31 vz 64,3 &4 64
) 782 s 30 85 [0
) 75,0 a7 31 86 85
34 ~ 80,1 X 32 (14 [
35 811 87,1 33 B8 o
-38 82.1 67.6 34 0 &7
-37 83.1 688 -39 o1 ]
-38 B4 093 | -36 52 06
-3 3 70 ;: 2 69
10
-39 95 70

W, ARBA T—DPENOHEZRET L2010, N7 4 0¥ — (EBEEE) %
RET D, LML, Fra/ T, HOBIZITRE SN TWWRW, AARMBENEHL, 7%
VA= a I ERE (BEIZM) LA, BAERNL TV,
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FH 9 HALEHNRE

Lf=/N\T D43 —

FRED NI DR FEIL, UB MiBUM D Authority of Partial Engineering Supply (EL T
APES) M7 5 r— A & (UB TBUN b &Rt & %21 CTEMHR 2 ALDMT O 7 — AW D 5, APES
PPTVE S 5 HOB OBEIRILZ & 14 128,

& 14 APES B"MRE I % HOB M EK R (2015)

2015 £ I
53 A5 e | wn | B2 TEm | 5 | mr | EREM
&7 pet | EE | BE oy | mme | owmm | T
- & t4E
24 INREERR DZL ==]E3| 1.4 4 1.5~2 4,639.1 FTSAN 43,150.8
14 INREER MUHT-1.4 MW E2AN 1.4 1 1~1.5 2,884.7 FTSAN 24,791.3
["ﬁ;l’v'\\/"egawatt e 1 1

58 INRERRR MYXT-1.2 MBT E2d)L 1.2 2 1 985.0 FTSA 29,023.0
68 /NP TK Termoklori Eo3)L 0.7 2 1 647.3 FTSA 13,637.9
114 INR AR KCR-240 #E 0.35 2 1 344 .1 NHX—)L 8,746.0
46 INFREERR KCR-240 #E 0.7 2 1 610.6 NHX—)L 14,956.0
61 INPEER KCR-240 #E 0.35 2 1 323.0 NHX—)L 8,415.0
104 /N AR KCR-240 #E 0.4 2 1 344 .1 NHX—)L 8,415.0
117 INR AR KCR-240 #E 0.35 2 1 344 .1 NHX—)L 12,869.0
6 /MR KCR-350 #E 0.35 2 1 344 .1 NHX—)L 7,102.0
79-1 INREAR KCR-240 #E 0.35 2 1 351.8 NHX—)L 9,084.0
79-2 INFREAAR NRJ - 300 E2d)L 0.35 1 1 236.2 NTX—)L 7,302.0
102 /N AR KCR-240 #E 0.35 2 1 344 .1 NTX—)L 14,918.0
Glob DZL ==]E3| 0.7 2 1 426.3 NHX—)L —
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2-3-3 BRELEEN & 1T 5 /N DEE
(1) (REEROEE

W K SERE A O/ AR, UB UM K OV 1L X — 8 DI HELE L 7= 7 L il o /)
PR 612 (X 24 BHR) ZiE L CGRE L, T LT, B LI/IPER T, MiHEE %2
1To 72, UB MBUN K O R /LF—ENHELE U727 VB O /NP2 6 18 (X 24 28) %
AL, LLFOSEEMT- I/ N el e L,

« HOB NEREERHES LTV WARA Z (E[EE - pER - £ I 85%) ThorZ b,

(NN H Y —HIHOB 1%, HADBREEN ICM FEIRELTWAHZ LD, REE
KL TWD EHlr L=, )

- UB B DA fiiak o HOB & HEEM CTd 5 APES MNiEE FHAIT-oTW\WDH Z &,

(AR S~ O ERIEN A Lo &)

FMEETT- LTz 61 T/t & 79-1 T/ e &2 388 LTz, 76 &/NHPRIEL, HOB 23
HERMCHENH D L OO, EEEHZBME ST TR Y . I TS %2 SR
HIZHITo TRV, HEL TV IRMAEL Y b RERRIENPMELRZ LD, N5
LT,

2017 4-5 H 17 HICUB i & Wi L7z, 61 F/hH ik, R oEndH v FEiEH
2Ol LESETIFRAT Va—NERbEDLZENHELN LD, 79-1 FB/IWH 2R %
KFGEFRETHTE e — R K DEEV AT LAERET A& Lz, £ LT, [H
FRT, B - HINORGEEEIZ{TO 2L & LT,
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Project Area

@ 76 F/ /I R :
x il Ger/Mixed Area (2013)
@ 178/t K poverpiant ¥ Ravay el

HOB !

@ 57§IJ\EF$*§§ ; SiEn a District Boundary () Other Urbanized Area

@ 61T/ /IR @ APRD Source: UBMPS (2008), UTPUB (2012), ASTERGDEM
0

® 79-2B/IN kR 25 s » &
® 79-1FB /MR &m) 1:250,000

X 24 HEREILEBERMED/NHFR

HE : #iK Capacity Development Project for Air Pollution Control in Ulaanbaatar City Phase 2 in Mongolia, JICA

(2) 76 B/IFER

76 T/ OBEFEIL., BViiEetTh 5 Talst Erchim LLC 723 UB O ZEFETI{T> T
%o HOBIZHEBDARA T T, 76 F/NHFHE, 3 T2, 78 FohHEE, 163 FLhHE
[, 9-r khoroo %P, fRigEFTZEEL T\ 5,

BREDTFEN LS . A=V Z 2T, £72, FFk, UB HiBUM2Y, ShHER ., #iX
DOFEFIEE T, PRt — MR 1T B2 UE, #ipEe — R 7T K5 HigE
BEOETIVERD,

BRSNS S i B e — MR T OBRMAENEEL D L0V RELI D120, 5
AEFE TN EROLOEREZYVEEL TITH Z &7, TDd, BUROBEREIZ X
LB AR T A EDN R A TE TS 2 L LV, 7o, BVt SHIR. A TITY
B E DD 72 < 720 . WAPRIZ 272230 | fEOMENBAET HAREE L H D, BAEW
WZHIBT LT, R E LT,
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EH 1076 B/ SH 11 hEHD HOB

(3) 17 B/IFRER
17 /NP O HOB 1%, N ) —8OFRIDOR A Z T, BREEAD JICM FEXR T
HbH, BiEIL, Bt St TH D ANU Service LLC 78 UB 1D ZEFETIT-> TV 5, HOB
I BREBEE N ICM FHEL L TEHIRL TWAANLH Y —BIOHRIR A S ThbH 2 &b, B
BEXIG LTV D Ll LT, Bt St~ ORIEORBEN AT DML H D LD,
A L L7z, ANU Service LLC 1%, /> H U —8R A T O IVENTBT DG CE

JETHH D,

EE 1217 Bk SH 13 /\># 1) —Ha) HOB

(4) 57 F/hE#g
57 F/WNHEERE D HOB 1L, N> BV =8OR ORA T THh D, B, Beatt
Td 5 ANU Service LLC 73 UB D ZEFETIT-> TV 5, HOB WA A Z TH 0 . Bty
DAEADOWEOMENRAETHARE L H D Z L b, REH E LT,

EH 14 57 B/ hig BH 15 /\>H 1) —H0 HOB
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(5) 61 FB /IR
61 F/NHEB D HOB 1L, #EHIOAR A Z KCR-240 T 5, Hf#A1L,. APES1T- T
%, HOB 23, BREEHIR 4T > CORWEEERIRA T THDHZ Enh, L Liz, dEF
DEENRH Y, FHFFEOR TSR TERr Pa— L2 QbEDUENRD D, £, &K
FEAHES . Mi L LHE CPREDLE FORBENREEIND,

R
SH 1661 Bbit SE 17 HERD HOB

(6) 79-2 F/hEERR
79-2 F/NHHEFERED HOB (%, N H Y —8OFAOKRA T Th 5, B IZ. APES 23T
S TW5, HOB WHRIRA T THHZ Emb, REEAE L,

EH 1879-2 BNk

(7)  79-1 BhhEgg
79-1 H/NHFEFE O HOB 1, #§EBL DR A 7 KCR-240 Th 5, HfE#EIL. APES 23 T-
TW5, HOB 728, BREEXMRZIT o CWORWEEERIR A 7 THDHZ Emb, BRHA L,

BE 20 79-1 F/IHPER
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2-3-4  79-1 BIIPERODEE~NDEEMHE
(1) 79-1 BIPERDELR

79-1 FE/NFFERIT, 25 WZaRT R0, MioJEHER D L itk Td S 17th Khoroo,
Bayanzurku District [ZfZE 3 5, fEmiE, X 26 (28T X 912, TOHLEAS 1,301m (2% L
T 79-1 B/ FARIL 1,365m TH D, X126, BEH 22 1T X ) ICHRERNORFE -7
& AITNLE L, £ 200m 5OEBAREE THDH, HPEE — MRV T R ST D RIS

I, SRENMETH D, 79-1 F/IHFFHROE2FEZ, BHE 20T, BREHIT 464, 1
¥BEHIT 244, EEBKIZITALTHD,

N MONGOLIA
{ g BN SRS TAR
SONGINO | ‘
KHAIRKHAN ||
/ \/

A

Bayanzurku
District

ET9- 1IN

)

— R —IT )
o 23210
DI~k N ram)
1,365 m 1,301 m
na na us e
1220°C +1km/h 1230°C <1km/h
Bo BOAD How BOAD
5:24 20:32 524 20:32
Gesam =PYLF Y cPsan
SlUE 1 % 47°55'56" 7 R o 1t 47°557"
W 107°0019"

% 106°56'4~

hox?

79-1 BIhpFRR

LR

26 79-1 B ERDOER

33



HOBB /Kt 42— BIRER

R—=oy
LA KER

27 791 BIMHFROBEFR

Ry
T aisERs

28 79-1 B/ P EROREDEER

34



UB iOBMHARNIZX, 9 H 15 B 5 A 1S HCThHh D, ZOHIR, 79-1 F/IHEKT
IZ. HOB (Z X 2i{E/K CEREZ1T-> T\ %, HOB D& H L APES 2MTH-> T\ 5, BBEY A
TAE, K29 oY THDH, GH 231277 HOB iR v & —ICikiE Lz #ET O
HOB (5H 21 £R) TIRAKZEY ., GH 24 [ ORTELZHERZ LT, BE 25 IR TK
HENDOT V—z—H —|ZEKEEY BEET 5, iER HOB OfLE£IE#R 13 0l Th 5,

O}amx
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IEE&E (52IT—5-)
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Rk Py
@ \PJ
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. RET Ek EAATHSE RO%K
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BE 25 FRAICKESN=5VT—5—

2) Hw=y2y
79-1 Z/ NP OHVE IR OHR & | BUSERBREZIT O %, 52 FFHEICB N TAR—Y
VI ERFE LU, A—U 7 EFT AR, K22, K23 1R T, R—U UV ERIZH T o T,
UB MEREEOFF ] 2 H5 Lz, (BE 26 2M) 201747 H 3 BITHEHM ZA L CE
L. 4 HIZ105Sm OHR—V 7% | K{T> T, SmBEH o7V T aiTo7o, D%, B
REGED X TN U F 2—7 4 REBEE P —DFAZITV, Ku~<A hTHh—U 7L
ZREL, "=V M ERIN L=, 201747 A 5 B2, 24 I 6 [IEDZEK &%
TUF 2—7IHEN 2N L 2R LT, 2%, 7 EEoRLEEZITo2, (BHE 27
~BH 42 BR)

1 Transtation from Mongolian
HARCAINMAH JACAT" QAPTHIN XIPINKYYAIY ATENTRAT IMPLEMENTING AGENCY OF THE GOVERNOR OF CAPIT/
BARTAJTL OPYHBI TAZAP l ALem
15160 YnaanGaarap xor, Yeeanmad ayypar, ENVIRONMENT DEPARTMENT

R -

Xawrapom
Yrac: 31-80-03, Ganc: (976-11) 320000
ity www ooviconment ub gov.med

LpF-07 93 v BMFD

TamaR i Ne__

'GENERGAL HEAT PUMP INDUSTRY" '
Co., LTD-HM/ BAXMIPAN YOSHIRO SHIBA
TAHAA

Bannaypx Ayyprwitd 17 Ayraap XOpOOHH HyTar
f[Iecrap pax 3022/0003 wank TanGapeid Ayraaprad 79
AYrasp Cypryynuitd 33IMWWN ra3ap A33p raspbid ryHua
Ay awurnax Pi P 1 UOOHOr epemaexwir
3esweepy Gaina.

LiooHoruits ryH 105 m
v, g r—— =

Tl

| BATTYNITA

b 1150501466

15160 Ulaanbaatar city, Chingeltei district,
Ts. Jigiidjav street-7/1
Hangardi palace
Tel: 31-80-03, Fax: (976-11) 32-06-69
hitpu/waw.environment.ub gov.me/
03. 07. 2017 No. 03770
DIRECTOR MR. YOSHIRO SHIBA,
“GENERAL HEAT PUMP INDUSTRY" Co,, LTD

In order 10 use deep underground heat | agree to drill 1 borehole on the sie with
unit number 3022/0003 owned by school number 79 in the teritory of 17% Horoo of
Bayanzurkh district.

Depth of the borehole - 105 m.
(Square stamp of the Govemor’s Office)
GOVERNOR (Signature) E. BATTULGA

1150501466

(Translated and verified in Translation Bureau “Smile Angel’)
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TOBADPIEE STy, EFREBYSERBIIIT O TV, ARRBRERIL, £ FVEIC
BOWTHIHREE — FR T2 ER LT BT, YIDTOEERT —F L5, £/, K
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1.

SUMMARY

Purpose of the Survey

A survey was conducted to examine the potential use of Japanese companies’ products and
technologies for Japanese ODA projects in Mongolia. The scope of the survey included network
building and information gathering to develop ODA projects.

The survey confirmed the situation and technologies of various heating installation such as
coal boiler and Ground source Heat Pump (GHP) system for schools in Ulaanbaatar (UB) city
and then determined the applicability of the proposed system to Mongolia. Furthermore,
feasibility and sustainability of the proposed project to provide heat by GHP system
appropriately was estimated by the survey work. Tangible ODA project and business plan was
also proposed through the survey.

Survey Outline and Schedule

Survey was conducted in alliance with UB city government and Ministry of Mineral
Resources and Energy (MMRE) in Mongolia. Field survey counted 6 times as in May, early
July, late July, September, November in 2017, January in 2018.

The survey comprised 2 areas as below:
1) Feasibility proposal of ODA, and
2) Schedule for the business development

Toward the implementation of the ODA enterprise, No. 79-1 elementary and junior high
school was chosen out of similar schools in 6 different locations administered by UB city
government in Ger area which was recommended by UB city government and Ministry of
Energy. In the site of No. 79-1 elementary and junior high school, geological survey, thermal
response test (TRT), and measurement/analysis of energy balance as to the heating by HOB was
carried out. Based upon the data acquired thereby, specifications of the ground source heat pump
and boring depth and number of holes for the ground source heat exchangers were duly
determined.

Through the talk with UB city, data, policy, UB city’s budget, and other important
information collected were discreetly analyzed and verified. And then, UB city and General
Heat Pump Industry Corp.(hereafter, ZQ) agreed upon the introduction of the GHP system as an
alternative to the heating system by the conventional coal boiler into #79-1 elementary and
junior high school in UB as a model project for JICA’s verification survey with the private
sector for disseminating Japanese technologies, thus, concluded a memorandum on January 17,
2018.




Photo 3 Signing event with UB city government

3. Concerned Development Issues

Mongolia is a country in a cold district and winter season is 9 months from September to
May. Energy consumption for heating depends mostly on coal because of abundant coal
resources in Mongolia. Air pollution becomes serious problem due to large consumption of coal
for heating in UB city and damage for public health by smog is much concerned. Especially
affects to respiratory disease of students and global warming by increasing CO, emissions are
serious problems.

Against a background of above, UB city establishes “Ulaanbaatar 2020 Master Plan and
Development Approach for 2030” and identifies “become a safe, healthy and green city that is
resilient to climate change” as one of 6 development approaches. In the Master Plan 7
interconnected green goals are identified including cleaner air and climate change resilient.

Although Mongolian government initiates an effort to replace heating by coal boilers with
GHP system as one of solutions for such problems, domestic companies don’t have a technology
of the system and don’t disseminate the technology.

Therefore, Japanese contribution for introduction of GHP system is expected.

4. Products and Technologies

Heat pump is literally an equipment to draw up heat from low temperature to higher
temperature. GHP provide heat by extracting heat from ground source and transferring it into a
building.

Although many countries experience seasonal temperature extremes -- from heat in the
summer to sub-zero cold in the winter—a few meters below the earth's surface the ground
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remains at a relatively constant temperature. The GHP takes advantage of this by exchanging
heat with the earth through the ground heat exchanger and bring heat to a building.

In Mongolia, coal fired boilers are generally used for heating hot water and distribute to the
school buildings, hospitals, residences and public facilities. In this project, as shown in Figure 1,
this coal fired heating system will be replaced with the GHP system, aiming at reduction of air
pollution and CO; emission.

Hot water

Return water .
Schools/Hospitals

Heating system by coal

i}i l’?ﬁ:ﬁ:ﬁ@—[ E‘)?;:anger

U -~ Hot water Hpt wat
. Hpt wateg,
LT o .
—— - F ——Return water Rgturn water

Schools/Hospitals

Ground Heat Exchanger
Proposed Heat Supply system by Heat Pump

Figure 1 Ground Source Heat Pump System

Figure 2 indicates general concept of GHP system. Most geothermal heat pumps circulate
an antifreeze solution through a closed loop -- usually made of plastic tubing called as U-tube--
that is buried in the ground. A heat exchanger transfers heat between the refrigerant in the heat
pump and the antifreeze solution in the closed loop.

Heat Pump

Return water

Heat
Exchanger Heating radiator

Figure 2. - Conceptual Diagré of Ground Source Heat Pump
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The heat pump to be used in the ground source heating system is a high efficiency water
cooled type heat pump chiller ZQH as shown in Photo 4. The compressor inverter is operating
in high efficiency, and the dimension is compact; 650Wx1300Lx1800H mm.

It includes data transfer function EMS as standard equipment, which can be monitored cause
of trouble, temperature, heat quantity and electric power consumption at a remote place even in
Japan. This heat pump can be a semi-order made so that capacity of the heat pump and its
optimal control can be designed in accordance with the local heat load. In this ODA project, 5
modules are connected each other with a total dimension of 3250Wx1300Lx1800H. In case of
shipment, it can be separated as one module.

Specifications of the heat pump are as follows;

Name: Water cooled type heat pump chiller
Eco-standard series
Type: ZQHs-112.5W22.5-H-C-INV
Maximum heating capacity: 243.6kW
Heat source water: 169.9kW
Electric consumption: 78.3kW
Standard price : Japanese Yen 32,250,000. (Domestic price)

Photo 4 High Efficiency Water Cooled Type Heat Pump Chiller ZQ H

5. Proposed ODA Projects and Expected Impact

Mongolian counterparts for this survey and ODA project are MMRE and UB city
government. The survey was conducted at a school of UB city which was decided through
discussion with UB city.

The proposed GHP system consists of the following equipment:

- GHP 240kW
- control panel with remote monitoring system through the internet
- ground heat exchanger double U tube 100m x 64 tubes
Japanese side provided the following know-how during the survey:
- provision of a heat pump and control panel
- technology transfer of GHP system by ZQ
- advise and technology transfer for drilling, installation and commencement of operation.

As the heat pump is equipped with a remote monitoring system, Japanese side is able to
monitor operational conditions and give advice to Mongolian side to operate the system
appropriately including after ODA project finished.
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Mongolian side will conduct drilling, construction of ground heat exchanger, radiator, piping
and electricity under Japanese instruction. Mongolian side also take a responsibility to control
and operate the system and to bear running cost such as electricity, antifreeze solution, personnel
and maintenance.

Expected impacts by implementation of ODA project are:

Impact 1 Ground source heat pump system is installed and coal boilers for schools heating in
UB city is to be replaced by GHP system.

Impact 2 Air pollutants and coal ash are reduced and air quality is improved in UB city.

Impact 3 CO; emissions is reduced,-and-contributing to mitigation of global warming.

Impact 4 Technology advantage of GHP system is confirmed based on its stable operation in
schools of UB city. Furthermore, advantage and availability of the technology in
Mongolia is recognized by economical evaluation according to data such as heat
production and electricity consumption.

Impact 5 It is confirmed that GHP system has features such as available anywhere (versatility),
unaffected by the weather or climate (stability), high efficiency and cost-effective
energy source in Mongolia. Ground source heat pump system is disseminated as
distributed heat supply system in Mongolia.

6. Intended Business Development

There are more than 200 heat supply facilities by using HOB combined inside UB city with
local area. We will target these facilities to sell a GHP system and to replace HOB. These
facilities belong to local governments or heat supply companies. Furthermore, as a new urban
development and a get redevelopment are conducted according to the Master Plan of UB city,
we will disseminate the system to residential complexes and public facilities in such area.

Basically, Japanese side will manufacture heat pumps and a local alliance company will sell
and maintain the system.

Japanese companies, who already have expanded their business into Mongolian market, will
be considered as alliance companies to cooperate in sales, construction and maintenance of the
system. If amount of cost saving of coal consumption by replacing coal boilers with GHP
system is attractive for local government or heat supply companies, they will be able to pay for
introduction of GHP system. Also JCM scheme is utilized to expand heat supply business using
GHP due to the limitation of Mongolian government fund.

7. Survey Outline and Schedule

The survey was conducted with MMRE and UB city government. Duration of the survey was
12 months as from May, 2017 to the end of April, 2018. The objective of the survey was to
contribute for the realization of “become a safe, healthy and green city that is resilient to climate
change” under the Ulaanbaatar 2020 Master Plan and Development Approach for 2030. As GHP
system has been just introduced to Mongolian market today, it was necessary that the following
issues became well-known in public through the survey to disseminate such technology in
Mongolia:

» technology advantage which produces heat stably in severe winter

» advantages of environmental friendly because of no emissions of air pollutants and CO2
» advantage of mitigation of impact for public health

» advantage of economical benefit by reduction of coal consumption

During the survey we researched the following issues:

» research environmental problem caused by consumption of coal for heat supply and
planning of introduction of GHP system

» select a targeted school for ODA project

» obtain data of selected school such as heat supply volume of current HOB, result of thermal
response test and data required for design of GHP system.



Based on research results mentioned above, a system design and business plan for ODA
project was developed. Furthermore, operational status of both coal boilers and GHP was
obtained for market evaluation and our business model was mostly established.

8. Proposed ODA Projects and Expected Impact

The counterparty will be UB city government. The implementation site will be No. 79-1
elementary and junior high school which belongs to UB city government in Ger area. The HOB
by using coal currently will be replaced with GHP system in the ODA project.

Currently, as shown in Photo5, No.79-1elementary and junior high school operates HOB for
heating by using coal within the grounds. It is desirable to replace HOB with GHP system from
the point of view of students’ healthy.

S

Photo 5 HOEof No.79-1 elementary and junior high school (Korean product)

No. 79-1 elementary and junior high school is located in 17th Khoroo, Bayanzurku District,
North-East part of the City as shown in Figure 3. The altitude is 1,301m in the city center and
1,365m in the school. Photo 6 shows a full view of the school. The number of faculty staff,
employee and students are 46, 24 and 728, respectively.

MONGOLA
ULAANBAATAR

SONGINO CHINGELTEL

KHAIRKHAN

Bayanzurku ——

District No. 79-1 elementary and junior

/ high school

~ “we=—17th Khoroo

Figure 3 Location of No.79-1 elementary and junior high school
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Photo 6 Full view of No.79-1 elementary and junior high school

Proposed GHP system is as follows:
Heat pump chiller (ZQHs-135W22.5-R-C-INV) 1 piece
Unit type, hot water only 135HP
Heating capacity: 286.2KW
Outer dimension: 3900x1300x1800H, 3600(kg)
Rated power:16.5KWx6pieac, Refrigerant: R407C
Control panel (with remote monitoring device through Internet)
Underground heat exchanger, double U-tube, drilling depth: 120m X 54 hole
Figure 4 show an image of proposed GHP system and GHP components prepared by Japanese
side, respectively. Radiators inside the school will be renovated.

Image picture of the boreholes installed
| Pattern C : 54 Boreholes ( 120m depth_)_

Ground Source Heat Pumg

Figure 4 Image of GHP system

Table 1 and Figure 6 show the sharing of construction work for facilities between the
Japanese side and the Mongolian side. Production, transportation and installation of GHP and
control panel are borne by the Japanese side and other works including a boring work are borne
by the Mongolian side.

It is expected that the Japanese side will bear JPY 54,504,000 as equipment cost and
JPY4,000,000 as transportation and installation cost. UB city government is now estimating cost
of additional works which should be borne by the Mongolian side.
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Table 1  Work sharing plan between Japanese and Mongolian

Japan Mongolia

Installation of Equipment

Manufacturing and Transportation of GSHP Sytem

Equipment and Commissioning

Tanks and related equipment

Circulating pump and related equipment

Automaticcontrolling equipment

Plate type heat exchanger

Main body of solar heat collector

Automatic control panel

Commissioning and adjustment

Supplimentary works

Driling of GSHP heat exchangers, U4ube insertion, Antifreaze brine filling

Pipe laying work between heat source wells and the heat pump (including thermal
nsulatan)

Hot water pipe laying work beyond heat pump (including thermal insulation)

Matenal arangement of GSHP piping and hot water piping

Maintenance of hot water piping layoul for heating. and the radiator

Pipe laying work from heat exchangers to the radiator

Provision of sytem installation room. reconstruction work, concrete basment work

Power supply to control panel and wiring work for power and control after the control pannel

Water supply and drain piping work

Pipe laying work for solar heat collector

Safely measure by the fence, elc.

Piture taking of the work, etc.

In the diffusion and demonstration project to install GHP system manufactured by ZQ for
providing heat to schools in UB city, the following goals and issues will be demonstrated:

Stable heating in the cold winter season,

100% emission reduction of air pollutants such as SO,, PM10 and NOx,

100% reduction of coal ash,

60% emission reduction of CO, and

Contribution for mitigation of air pollution and climate change.

Table 3 indicates goal, outcomes and activities of a diffusion and demonstration project.
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Table 3 Goal, outcomes and activities of diffusion and demonstration project

Goal

reduced and health damage to UB citizens

GHP system is introduced as an alternative to heating systems by HOB at elementary and junior high
schools of UB city. GHP system produces heat to schools appropriately and air pollutants and CO2 are

is mitigated.

Outcome 1

Activity 1-1 GHP system is designed, manufactured and
installed according to results of the survey.

GHP system is introduced as an
alternative to heating system of HOB

Activity 1-2 GHP system is operated to produce sufficient
heat to schools in UB city.

and produces heat to elementary and
Jjunior high schools in UB city.

Activity 1-3 Effect of reduction of air pollutants and CO2 is
estimated based on data which is obtained during operation
of GHP system.

Outcome 2

Activity 2-1 It is confirmed whether GHP system is operated
appropriately and operation is improved if necessary.

Diffusion model is established as heating
by GHP system.

Activity 2-2 GHP system is operated and maintained. A
manual for operation and control of GHP system is
prepared.

Activity 2-3 A business model, where local entity (including
Japanese company) provides import, sale, installation and
maintenance of GHP system, is established.

9. Intended Business Development

Basically GHP system is manufactured in Japan and sale and maintenance are conducted by a

local alliance company in Mongolia.

A local company, who is familiar with GHP technology, will be appropriate for a alliance
partner to sale, construct and maintain the GHP system. During diffusion and demonstration
project, the technology/know-how will be transferred to such company for preparation for

business extension.
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Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA Projects
Mongolia, Feasibility Survey for Environment-Friendly Ground Source Heat Pump System

SMEs and Counterpart Organization i Hea]mg i

B Name of SME:ZENERALHEATPUMP INDUSTRY CO., Ltd |\ | @ | )

B Location of SME: Nagoya, Aichi Pref., Japan

m  Survey Site - Counterpart Organization: Heat Pump
. Ullaf:-lnbaatar(UB) city and Tuv provinge Ground Heat
» Ministry of Energy and Ulaanbaatar city Exchanger N/
Concerned Development Issues Products and Technologies of SMEs
> Air pollutant caused by coal-fired boiler is » Circulating antifreeze liquid in a ground source
growing into a serious health hazard problem heat exchanger (a drill hole) down to around
in UB city. 100m deep, ground temperature is raised up to
» CO, emission by coal fired boiler is increasing, a heating temperature in a heat pump.
so that the effect on global warming is a » Ground temperature is constant throughout an

country concern. year, even in a severe winter around -30 deg. C.

Proosed ODA Proects and Exected »o act

» Heating system of schools by means of coal boilers will be replaced by ground source heat pump
system, which contributes to emission-reduction of air pollutant. Consequently, health hazard such as
chronic bronchitis and bronchial asthma will be alleviated in Mongolia.

> By replacing coal fired boiler with heat pump, CO, emissions from coal boiler in Mongolia is reduced
and the project contributes to mitigate global warming.
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