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1. SPECIFICATIONS

DATA U5

wy

connectable

Model PQHY-P72TGMU-A PQHY-P96TGMU-A
Power source 3-phase 3-wire 208-230 V 60Hz
Cooling capacity *1(BTU/h 72,000 96,000
(Nominal) *1 kW 211 28.1
Power input kW 5.25 6.95
Current input(208-230) A 16.19 - 14.64 21.43-19.38
COP (kW / kW) 4.01 4.04
Temp. range of Indoor 59 to 75 degFW.B. (15 to 24 degCW.B.)
cooling Circulating 50 to 113 degF (10 to 45 degC)
water
Heating capacity *2|BTU/h 85,000 107,000
(Nominal) *2 | kW 24.9 31.4
Power input kW 5.44 6.84
Current input(208-230) A 16.77 -15.17 21.09 - 19.07
COP (kW / kW) 4.57 4.59
Temp. range of Indoor 59 to 81 degFD.B. (15 to 27 degCD.B.)
heating Circulating 50 to 113 degF (10 to 45 degC)
water
Indoor unit Total capacity 50-130% of outdoor unit capacity 50-130% of outdoor unit capacity

Model / Quantity

P06-P96/ 1-13

P06-P96 / 1-16

Sound pressure level (measured in anechoic room) dB <A> 46 47
Diameter of Liquid (High press.) in. (mm) 3/8 (9.52) Flare 3/8 (9.52) Flare
refrigerant pipe (1/2 (12.7) total length>=90m)
(0.D) Gas (Low press.) in. (mm) 3/4 (19.05) Brazed 7/8 (22.2) Brazed
External finish Steel plate
External dimension Hx W x D in. 70-7/8 x 39 x 21-21/32 70-7/8 x 39 x 21-21/32
mm 1,800 x 990 x 550 1,800 x 990 x 550
Net weight Ibs(kg) 587 (266) 594 (269)
Heat exchanger Tube-in-tube coil Tube-in-tube coil
Water volume G 2.51 277
in coil L 9.5 10.5
Water pressure psi 145 145
Max. MPa 1.0 1.0
Compressor Type Inverter scroll hermetic comp. Inverter scroll hermetic comp.
Manufacturer AC&R Works,MITSUBISHI ELECTRIC CORPORATION
Starting method Inverter Inverter
Motor output kW 5.0 6.0
Case heater kW 0.057(230V) 0.057(230V)
Lubricant MEL32 MEL32
Circulating Water G/h 1,204 1,521
Water flow rate G/min 20.1 254
m3/h 4.56 5.76
L/min 76 96
cfm 2.7 34
Pressure kPa 16.5 19.5
drop psi 2 3
Operation G/h 1,030-1,795 1,181-1,901
volume range G/min 17.2-29.9 19.8-31.7
m3/h 3.9-6.8 4.5-72
HIC circuit (HIC: Heat Inter-Changer) Copper pipe,tube-in-tube structure
Protection High pressure protection High pressure sensor, High pressure switch 601 psi (4.15 MPa)
Inverter circuit (COMP.) Over-current protection,Over-heat protection
Compressor Over-current protection,Over-heat protection
Refrigerant Type x Original charge | Ibs + oz (kg) R410A x (15 Ibs + 7 oz) (7.0kg) R410A x (17 Ibs + 11 0z) (8.0kg)
Control indoor LEV and HIC circuit
Drawing External W663171
Wiring W274673
Refrigerant circuit -
Standard Document Installation Manual
attachment Accessory

Optional parts

Joint : CMY-Y102S-G
Header:CMY-Y104/108/1010-G

Joint : CMY-Y102S-G,CMY-Y102L-G1
Header:CMY-Y104/108/1010-G

Remark Details on foundation work,duct work,insulation work,electrical wiring,power source switch,and other items shall be re-
ferred to the Installation Manual.
Note : *1 Nominal cooling conditions *2 Nominal heating conditions Unit converter
Indoor : 80degF D.B./67degF W.B. 70degF D.B. kcal/h = kW x 860
(26.7degC D.B. / 19.4degC W.B.) (21.1degC D.B.) BTU/h = kW x 3,412
Water temperature : 85degF 70degF cfm = m3/min x 35.31
(29.4degC ) (21.1degC ) Ibs = kg / 0.4536
Pipe length : 25 ft. (7.6 m) 25ft. (7.6 m) psi=MPa x 145.038
Level difference : 0 ft. (0 m) 0ft. (Om) G(us)=L x 0.2642

*Due to continuing improvement, above specification may be subject to change without notice.

*Above specification data is
subject to rounding variation.

Ref.: Spec_PQHY-P72-96TGMU
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DATA U5

2. EXTERNAL DIMENSIONS
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3. CENTER OF GRAVITY

DATA U5

wy

PQHY-P72, 96 TGMU-A Unit : mm[in.]
550(21-21/32)
& Model X Y z
e 8Q <+ PQHY-P72TGMU-A | 535(21-1/8) | 215(8-1/2) |735(28-15/16)
W o PQHY-P96TGMU-A | 535(21-1/8) | 215(8-1/2) | 745(29-3/8)
S
N~
Al N
] ] | |
‘ 1
X | 17(11/16)

900(35-7/16) 45(1-25/32)

990(39)

Y

570(22-15/32

Ref. : PQHY_TGMU_COG_USDB_ALL
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DATA U5

4. ELECTRICAL WIRING DIAGRAMS

Drw. :PQHY-TGMU_W274673

PQHY-P72,96 TGMU-A

“Bumim pjay sjeolpul Saul| usyoiq 3Y1:3LON
leubis ajgno 440 e
leubis 8zoaly Jo)eMm NO 7
dg-€ LGNO £-EMS i ﬁ
%0S %0 1HYOHS 7 |
%SL %001 N3dO | d 7
LMOHS | N3O | 7 "odeh GEND 7 ﬁ; E n E a E e !
I
(ONVW3Q d3LS) NO:L7MS T ] B EY EE 7
ueai ovAosz(] —— !
NO | LMOHS 440 | LMOHS 1] i I 7
°
m_nu__m_m Nado NO| N3O 7 Bumes uonouny Lo} WH pJeoq dwe aje ® vc:Ln,zw
de-l 440/NO|  de-b i —_— AE: 00— —— e
3SION s s - HE
QEND | [Jossaudwo) | QEND 440 340 Z4aND| LHOND - 2 A
Mo 7 mmmmQ I no wmmmmmm, no lro GWDJ Jb 50 PNZ [ [l L 1 ZH09 A0EZ/80Z
Awoo_zvum_oz Mo Vo oBieu 5q1 O TRt N % o - s bane o oee 22 % o il bl F—-a pry
PUE 440O/NO J0ssa1dwo)) 440:L-¥MS 5 Joue Za31 O B 9] + 100 S
7 Jui ang uoesedo 1a31 0 L L o< s %HW:./VEMV Qo o1 REE wor [OF] 17 80In0S Jamod
(dS-€ LSNOE-EMS | Sd4ND PIBOQ INJID MO T Wl 2] C_omywmmeo' 7| 2 (o019 ,mc_Eﬂmm_._Hv
‘d€-1 AEND PUB'dZ-L AEND'L-VMS) 7 S HEERE (1o p
‘uoljesado yoyms o} Buipioooe uonoun |, Lo Loomo oo !
' 4 ioov piolug
¢ VNWO196d/22d-AHOd | 7 [3s0seet] G oo A | aul uorssiwisues
X V-NWOL96d/ZLd-A¥Od i (60unos jeay)
uay) Joopjno/ioopu|
2 suweu [apopy | ploIYS
1sIXa Jou:x 1s1xa: O W \\w,‘ ” aull L
< 9ouelidde Jo eoualeyIq > 1 |01U0O [eus)
7 2 (00ig [eUILLIB])
I £e 181
2l
[EUILIB} PUNOIO @ E [bs o ey
7 B 6] ol Gz o T‘L
og _on (-
901A8p UOROUNS 0zz i i o omo Sz u&«mm Lves !
(uoissiwsuel] ) 100 8oy zZ111 7 ovngse 7
Josuss ainssaid Mo S7€9 h P i
Josuas ainssaid ybiH SHE9 7r P~LNZ. o &vsa 7
oyms ainsseid ybiH HE9 - /T / // suonesedo oums ot 1noqe P = |
I i [Ttox 2
Yoajep “dws) joued Jojeipey LSHHL [ R AH00GpUEY B01AIES U} 0} Joj0H 7N r W
Japanu 1oy Jebueydxa jeay j Bumes ssaippy ] |
10 108}9p'dwe} 19O ANIHL 7 s e e 7
- - 070" 71 - - DD o
Josuas uouenaid ozeel4 6HL ,ﬁ i i V‘DV‘D rELN tee el g .
9/000-GNS JE % 7 7 7 Sumes Bumes uonouny [] |
- 2 uny o
108)9p°dwia) Jojino ssedAg 3 8HL ! ! ! cousueION - Al oo [0 W
1100$]000-gns je | & Lo PENO Ch
<) s ous s s sms 2 o &
108jep'dwa oo pinbry | = ZHL 7 7 7 o: o R FR ER o — 7
- : qp
1810p dws) Jojep 9HL ! — — ! ! _ " o S
- rowo[ {221 : : i (¢
1sjep dwa) adid GHL I I ook 34
M ZLNON: ! ! LNOND ) B B B f A8,
Yoorop ‘dwe) adid abieuosiy L N n N5 50 M50 NG 46 N5 TN T |
e T
(180Ul Jo} J8BuBYDXD JEDH) . W %zo 7 7 E o o mmm@ 9o I i
oABA UOIsuBdX® 21U01j98|3 ZAT1 I T %l mdeano cal al |
(ssedAq 100 1000-qN) T@ ﬁ s e 7 7 PIEOQ JINDIID [01JUOD |
BAjeA uolsuedx® 21Uo}o3|3 \# koo leubis ajgnosy 7
: A ) L a2 | | 10 [euBis 07081} Jo1EM r
(101u00 Ayoeden JaBueyoxe JesH) LS T L. 440/NO Jossaidwod ﬁ
SAlBA PIOUBIOS | o'qBJAS °
(jonuoo Ayoedes sabueyoxs jeaH) 440/NO Wun ﬂ o | | = i
SA[BA PIOUBIOS | p'o'qepAS . - 7 7 wojok ]| 7
*oousjur dung [ 30O ISION MOT r= =1 9z5N0
(ssedAq uonons-abieyosiq) r\sum@ I pieog-Aejoy | , ONYA3d daLs BA 440/NO Jossaidwo) M EW gy mojjek el oo mojjek pa1 |
be ONIND  SGALND $dAIND HND  IND  LONO  BONO 2080 9OND  1ALND
aAfeA plousjog IAS 7 7 7 10 (9 Gi0 039 09 09 GRS ] 3 [3 7
anen Aem- epsLz h 8aL h | E ﬁ EEANES |
(10sseidwo)) Jejeay ases yues) LLHO ﬁ 7! @ o | ¥
(1oued Jojeipey) Jojow ue4 LAN T T T T T T T T T S — - - N - AT AT — -
XO n X0q 19[|0JJu0d JauaAu
(unouio ulew JapiaAul) aans g 48]0 H |
10}0B}U0D JnjRuBE|y z8
(Juswianouduwi J0joe) Jomod) || [
Jopeal 9q 100 Mallalale!
I I
10SUBS JuauN) O 1900 ” E @ SHE9  STeO AL ANML |SHUSRL|ZFLBHY eRL 02z
Josuag Jueun) QY 100V & [ [
aweN loquiAg

< uoneue|dxs [oquAS >

2-173

HEAT SOURCE UNITS

2 MITSUBISHI ELECTRIC CORPORATION



DATA U5

5. REFRIGERANT CIRCUIT DIAGRAMS

(1) PQHY-P72, P96 TGMU-A
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6. SOUND LEVELS DATA U5

Measurement condition
PQHY-P72,96 TGMU-A

3-1/4t.
(1m) |

I || Measurement
location &£
X E
i
o B—— | I —
Sound level of PQHY-P72TGMU-A Ref.:NC_PQHY-P72_WYNB0-5258
90 T - - .
Stand 60Hz
80
" e NC-70
[24]
z
T 60 P\C
H o NC-60
] N
S 50 P
@ NC-50
e
C
8 40
0 G NC-40
S
S 30
NC-30
20 |- Approximate minimum —
r-audible limit on NC-20
10k continupus noisg

63 125 250 500 1k 2k 4k 8k

Octave band central frequency (Hz)

63 | 125| 250 500| 1k | 2k | 4k | 8k |dB(A
Standard [60Hz | 63.5]51.5| 49.5| 42.5/ 34.5] 33.0| 31.5| 33.5| 46.0

Sound level of PQHY-P96TGMU-A Ref.:NC_PQHY-P96_WYNB0-5259
90 T T T T T
Stand 60Hz
80
- 0 e NC-70
)
koA AN
B 60
2 \\ NC-60
° N
S 50
N SN NG-50
o
=
8 40
3 ~ NC-40
8
S 30
NC-30
20 }Approximate minimum —
r-audible limit on NC-20
|- continuous noise

10

63 125 250 500 1k 2k 4k 8k

Octave band central frequency (Hz)

63 | 125| 250| 500| 1k | 2k | 4k | 8k | dB(A
Standard [60Hz [ 64.5]52.5|50.5| 43.5] 35.5| 34.0| 32.5| 34.5| 47.0

2 MITSUBISHI ELECTRIC CORPORATION HEAT SOURCE UNITS 2-175



7. CAPACITY TABLES

DATA U5

wy

7-1. Correction by temperature

CITY MULTI could have various capacities at different designing temperatures. Using the nominal cooling/heating capacity values
and the ratios below, the capacity can be found for various temperatures.

PQHY- P72TGMU
Nominal | kw 211
Cooling
Capacity | BTU/h 72,000
Input kW 5.25
Inlet-water temp. ‘ ‘____ apactty
1.3
1.2
s
1.1
Re]
§ 1.0
0.9
=
0.8
0.7
10 15 20 25 30 35 40 45
Inlet-water temp. [°C]
Ref.:WYNB0-5372_1C
; Capacity
Intake air temp. ‘ ‘____Input
1.2
1.1
1.0 = =t
kel e
&
0.9
0.8
0.7
15 16 17 18 19 20 21 22 23 24
Intake air temp. (Room temp.) [°CWB]
Ref.:WYNB0-5372_3C
PQHY- P72TGMU
Nominal | kw 24.9
Heating
Capacity | BTU/h 85,000
Input kW 5.44
Inlet-water temp. ‘ ‘____ﬁ%ﬂ?c'ty
1.3
1.2
1.1
il 10
& /r — =
// oo
0.9 =
/-
//
0.8 7
0.7
10 15 20 25 30 35 40 45
Inlet-water temp. [°C]
Ref:WYNBO0-5372_1H
; Capacity
Intake air temp. ‘ ‘____ Input
1.2
1.1
1.0 = =
o = = »
5 e N
® 09
0.8

0.7
15 16 17 18 19 20 21 22 23 24 25 26 27

Intake air temp. (Room temp.) [°CDB]

Ref..WYNBO0-5372_3H

Ratio

Ratio

1

.05

0.95

Water-pressure drop [kPa]

0.9

w
o

N
o

-
o

0.95

Water-pressure drop [kPa]

0.9

w
o

N
o

-
o

Capacit
Water volume ‘ ‘____ nout
35 4.0 45 5.0 5.5 6.0
Water-volume [m3/h]
Ref.:WYNBO0-5372_2C
Water-pressure drop
~
-1
3 4 5 6 7
Water-volume [m3/h]
Ref.:.WYNB0-5372_5
Capacit
Water volume ‘ ‘____ oot
- —
I I ———r
35 4.0 45 5.0 5.5 6.0
Water-volume [m?3/h]
Ref.:WYNBO0-5372_2H
Water-pressure drop
~
-1
3 4 5 6 7

Water-volume [m3/h]
Ref.:WYNB0-5372_5
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7. CAPACITY TABLES DATA U5

PQHY- P96TGMU
Nominal | kw 28.1
Cooling
Capacity BTU/h 96,000
Input kW 6.95
Inlet-water temp. ‘ ‘———-ﬁ%ﬂ?my Water volume ‘ ‘____ﬁ%ﬂ?c“y
1.3 1.1
1.2
1.05
1.1
o o) s,
g 10 3 1 —————f ] E
0.9
0.95
0.8
0.7 0.9
10 15 20 25 30 3 40 45 4.5 5.0 55 6.0 6.5 7.0 75
Inlet-water temp. [°C] Water-volume [m?/h]
Ref.:WYNB0-5373_1C Ref.:WYNB0-5373_2C
i Capacit:
Intake air temp. ‘ ‘____.np%t y Water-pressure drop
1.2 30
g
1.1 g >
= = g 20
° 1.0 — ; >
© 2 ]
o9 @ .
a 10
o)
0.8 ®
=
0.7 0
15 16 17 18 19 20 21 22 23 24 4 5 6 7 8
Intake air temp. (Room temp.) [°TCWB] Water-volume [m3/h]
Ref.:WYNBO0-5373_3C Ref.:WYNBO0-5373_5
PQHY- P96TGMU
Nominal | kw 314
Heating
Capacity |BTU/h 107,000
Input kW 6.84
Inlet-water temp. ‘ ‘———-&%ﬁ?mty Water volume ‘ ‘____ﬁ?)ﬂ‘;‘c'ty
1.3 1.1
1.2
1.05
1.1
o 2 == —
® 1.0 = T ==
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P, // — .
0.9 =
/,/ 0.95
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Ref.:WYNB0-5373_1H Ref.:WYNB0-5373_2H
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Intake air temp. ‘ ‘——--mp%t ¥ Water-pressure drop
1.2 30
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1.1 g >
L 8 20
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=
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PQHY- P72TGMU
Nominal | kw 211
Cooling
Capacity BTU/h 72,000
Input kw 5.25
C i -
Inlet-water temp. ‘ ‘———- i Water volume ‘ ‘____ rapactty
1.3 1.1
1.2
1.05
1.1
Re] Re] - e
T 1 5 1 — — ——
14 14 e s
0.9
= 0.95
0.8
0.7 0.9
50 60 70 80 90 100 110 1000 1100 1200 1300 1400 1500 1600
Inlet-water temp. [F] Water-volume [G/h]
Ref..WYNB0-5372_1C Ref.:.WYNB0-5372_2C
i Capacit:
Intake air temp. ‘ ‘____ nout Water-pressure drop
1.2 5
1.1 Z 4 -
1.0 == = s 3
© 2 —
% 0.9 2 2 RS
e
0.8 — § 1
0.7 0
58 60 62 64 66 68 70 72 74 76 1000 1100 1200 1300 1400 1500 1600
Intake air temp. (Room temp.) [FWB] Water-volume [G/h]
Ref.:WYNBO0-5372_3C Ref.:WYNBO0-5372_5
PQHY- P72TGMU
Nominal | kw 24.9
Heating
Capacity | BTU/h 85,000
Input kW 5.44
Capacity Capacity
Inlet-water temp. — —— < Input Water volume ———-Input
1.3 1.1
1.2
1.05
11
R
g g [
g 7 g =
/. =
0.9 = —
A 0.95
0.8 £
V.
0.7 0.9
50 60 70 80 90 100 110 1000 1100 1200 1300 1400 1500 1600
Inlet-water temp. [F] Water-volume [G/h]
Ref.:.WYNB0-5372_1H Ref.:WYNB0-5372_2H
i Capacit:
Intake air temp. ‘ ‘____ |npﬂt ¥ Water-pressure drop
1.2 5
1.1 E 4 -
Q 1
o
1.0 =T s 3
k) ] o ]
B =1 X ? =
® 09 s 2 T
g
0.8 § 1
7 0
58 60 62 64 66 68 70 72 74 76 78 80 82 1000 1100 1200 1300 1400 1500 1600
Intake air temp. (Room temp.) [FDB] Water-volume [G/h]
Ref.:.WYNB0-5372_3H Ref.:.WYNB0-5372_5
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PQHY- P96TGMU
Nominal | kw 28.1
Cooling
Capacity |BTU/h 96,000
Input kW 6.95
Inlet-water temp. ‘ ‘____ﬁ%ﬂ?c'ty
1.3
1.2
1.1
2
T 1
hd
0.9
0.8
0.7
50 60 70 80 90 100 110
Inlet-water temp. [F]
Ref.:.WYNB0-5373_1C
i Capacity
Intake air temp. ‘ ‘____Input
1.2
1.1
1.0 ——= =
o =
&
0.9
0.8
0.7
58 60 62 64 66 68 70 72 74 76
Intake air temp. (Room temp.) [FWB]
Ref.:WYNB0-5373_3C
PQHY- P96TGMU
Nominal | kw 314
Heating
Capacity |BTU/h 107,000
Input kW 6.84
Inlet-water temp. ‘ ‘____ﬁ?,ﬁ?c'ty
1.3
1.2
11
o
§ 1 /;’ - = ]
/. =
0.9 e
4
/.
A
0.8 4
V.
0.7
50 60 70 80 90 100 110
Inlet-water temp. [F]
Ref..WYNB0-5373_1H
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Intake air temp.  iput
1.2
1.1
1.0 =
2 e
= B — <
2 0.9 h
0.8 <

0.7
58 60 62 64 66 68 70 72 74 76 78 80 82

Intake air temp. (Room temp.) [FDB]

Ref..WYNBO0-5373_3H
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Ratio

Water-pressure drop [psi]

0.95

Water volume ‘
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———=Input

.

0.9
1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Water-volume [G/h]

Water-pressure drop

Ref.:WYNBO0-5373_2C

0
1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

0.95

Water-volume [G/h

]

Ref.:.WYNBO0-5373_5

Water volume ‘

Capacity
———=Input

0.9
1100 1200 1300 1400 1500 1600 17

Water-pressure drop [psi]
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Water-pressure drop
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Ref.:.WYNBO0-5373_2H
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1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Water-volume [G/h]

Ref.:.WYNBO0-5373_5
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7-2. Correction by total indoor

CITY MULTI system have different capacities and inputs when many combinations of indoor units with different total capacities
are connected. Using following tables, the maximum capacity can be found to ensure the system is installed with enough capacity

for a particular application.

PQHY-P72,96TGMU

35.0

30.0

25.0

Capacity(kW)

20.0

5.0

Input(kW)

P72

| | P96
Cooling |

—— — Heating |

Cooling
——=—= Heating

0.0

50

Total capacity of indoor units

100

150

Ref: CbTI_PQHY-P72-96TGMU

PQHY-P72,96TGMU

110,000

100,000

90,000

pld

77

\
\\\

60,000

Capacity(BTU/h)

50,000

40,000

30,000

10.0

I~ ——

5.0

I\\

\

Input(kW)

P72

Cooling |
—— — Heating |

P96

Cooling
——=—= Heating

0.0

50

Total capacity of indoor units

100

150

Ref: CbTI_PQHY-P72-96TGMU
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7-3. Correction by refrigerant piping length

CITY MULTI systems can have extended piping lengths if certain limitations are followed, but cooling/heating capacity could be
reduced. Using following correction factor by equivalent piping length shown at 7-3-1 and 7-3-2, capacity can be found. 7-3-3
shows how to obtain the equivalent piping length.

7-3-1. Cooling capacity correction

PQHY-P72TGMU PQHY-P96TGMU
1 | 1 I
i |
— — |
£0.95 \ £0.95 =
2 Toty < 28 cap,
5 09 Capag; 5 09 City of jn
8 or ing, 8 Zoor Unig
=0.85 Oo un;, =0.85
5 it 8 125
2 0.8 2 0.8
§ 100 § 188
§0.75 150 §0.75 250
o 200 o2
C C
£ 07 260 £ 07
S S
0.65 0.65
0 20 40 60 80 100 120 140 160 m 0 20 40 60 80 100 120 140 160 m
66 131 197 263 328 394 459 525 ft. 66 131 197 263 328 394 459 525 ft.
Piping equivalent length Ref.: CbRPL_PQHY-P72TGMU_C Piping equivalent length Ref.: CbRPL_PQHY-P96TGMU_C
7-3-2. Heating capacity correction
PQHY-P-TGMU
1.00 \
§ N
k] ™~
N
S ™
8 N
S N
°0.95 S
Q. N
8 ~__|
2 Bas
©
(4]
T
0.90
0 20 40 60 80 100 120 140 160 m
66 131 197 263 328 394 459 525 ft.
Piping equivalent length  Res: corpL_PQHY-P72-96TGMU_H

7-3-3. How to obtain the equivalent piping length

1 PQHY, PQRY-P72TGMU

Equivalent length = (Actual piping length to the farthest indoor unit) : ((g)fg ))(( Qﬂmgg: 8; E:Rgg ii: tt:.:: Siigiirr:g)) fT

PQHY, PQRY-P96TGMU
Equivalent length = (Actual piping length to the farthest indoor unit) ¥ (0.42 x number of bends in the piping) m

+(1.38 x number of bends in the piping) ft.

Ref.. EPL_TGMU
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7-4. Operation temperature range
* Cooling

°FWB°CWB
86 30

77 25

68 20

59 15

Indoor temperature

50 10

41 5
20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 °C
-4 5 14 23 32 41 50 59 68 77 8 95 104 113 122 °F

Circulating water temperature

* Heating

°FDB °CDB
86 30

77 25

68 20

59 15

Indoor temperature

50 10

41 5
20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 °C
-4 5 14 23 32 # 50 59 68 77 86 95 104 113 122 °F

Circulating water temperature
59 to 113 degF ( 15 to 45degC ) when total indoor unit capacity exceeds 130% of the heat source uint.

Ref.: tr-ygm-w
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8-1. Designing of water circuit system

1) Example of basic water circuit

The water circuit of the water heat source CITY MULTI
connects the heat source unit with the cooling tow-
er/auxiliary heat source/heat storage tank/circulation
pump with a single system water piping as shown in the
figure below. The selector valve automatically controls
to circulate water toward the cooling tower in the cooling
season, while toward the heat storage tank in the heat-
ing season. If the circulation water temperature is kept
in a range of 10~45°C[50~113°F]* regardless of the
building load, the water heat source CITY MULTI can
be operated for either cooling or heating. Therefore in
the summer when only cooling load exists, the tempera-
ture rise of circulation water will be suppressed by oper-
ating the cooling tower. While in the winter when heat-
ing load increases, the temperature of circulation water
may be dropped below 10°C[50°F]. Under such situa-

auxiliary heat source and cooling tower is not required.
In order to control the above thermal balance properly
and use thermal energy effectively, utilizing of heat stor-
age tanks, and night-time discounted electric power as
a auxiliary heat source will be economical.

Meantime as this system uses plural sets of heat source
unit equipped with water heat exchangers, water quality
control is important. Therefore it is recommended to use
closed type cooling towers as much as possible to pre-
vent the circulation water from being contaminated.
When open type cooling towers are used, it is essential
to provide proper maintenance control such as that to
install water treatment system to prevent troubles
caused by contaminated circulation water.

*10~45°C[50~113°F] : 50%~130% of indoor units can be

tion, the circulation water will be heated with the auxili- connected
ary heat source if it drops below a certain temperature.
When the thermal balance between cooling and heating
operation is in a correct proportion, the operation of the
Example of basic water circuit for water heat source CITY MULTI
R : Jer
~ I
E.H |
- | =
I S
[ ) | v/ 2 C.T.P
777777777717 r
S.T |
P T T
> 3-way valve @ I;I ﬁ [%] Q
P -
| | | ) | | |
A | | \ 4 ST : Heating tank
<] (Heat storage tank)
C.T : Cooling tower
4 C.T.P  : Cooling water pump
| | P : Circulation water pump
T : Thermostat for water
| | | | E.H : Electric heater
| | [ : Heat source unit for cooling
< operation
— I : Heat source unit for heating
operation
The indoor unit and refrigerant piping system are excluded in this figure.
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2) Cooling tower
a) Types of cooling tower

The cooling towers presently used include the open
type cooling tower, open type cooling tower + heat ex-
char?ger, closed type cooling tower,_and alr-coolefi type Closed type
cooling tower. However, as the quality control of circula- $

Types of cooling towers

tion water is essential when units are installed in decen-
tralized state inside a building, the closed type cooling
tower is generally employed in such case.

Although the circulation water will not be contaminated
by atmospheric air, it is recommended to periodically
blow water inside the system and replenish fresh water
instead.

In a district where the coil may be frozen in the winter, it
is necessary to apply antifreeze solution to the circula-

— N
&

e

Air-cooled type

tion water, or take freeze protection measures such as $ }

to automatically discharge water inside the cooling coil | OO | | OO |

at the stopping of the pump. ( <
When the open type cooling tower is used, be sure to ( ) >
install a water quality control device in addition to the

freeze protection measures, as the water may be deter- |‘| |‘|
iorated by atmospheric contaminants entered into the
cooling tower and dissolved into the circulation water.

b) Calculation method of cooling tower capacity

All units of the water heat source CITY MULTI may pos- It is determined in accordance with the value obtained

sibly be in cooling operation temporarily (at pulling
down) in the summer, however, it is not necessary to
determine the capacity according to the total cooling ca-
pacity of all CITY MULTI units as this system has a

by adding the maximum cooling load of an actual build-
ing, the input heat equivalent value of all CITY MULTI
units, and the cooling load of the circulating pumps.
Please check for the values of the cooling water volume

wide operating water temperature range (10~45°C) and circulation water volume.

[50~113°F].

Qc + 860 x (ZQw + Pw)
3,900

Cooling tower capacity = (Refrigeration ton)

Qc : Maximum cooling load under actual state (kcal/h)

Qw : Total input of water heat source CITY MULTI at simultaneous operation under
maximum state (kW)

Pw : Shaft power of circulation pumps (kW)

Qc + 3,412 x (2Qw + Pw)

Cooling tower capacity = 15 500

(Refrigeration ton)

Qc : Maximum cooling load under actual state (BTU/h)

Qw : Total input of water heat source CITY MULTI at simultaneous operation under
maximum state (kW)

Pw : Shaft power of circulation pumps (kW)

* 1 Refrigerant ton of cooling tower capacity = US refrigerant ton x (1+0.3)
= 3,900 kcal/h = 15,500 BTU/h
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3) Auxiliary heat source and heat storage tank
When the heating load is larger than the cooling load,
the circulation water temperature lowers in accordance
with the heat balance of the system. It should be heated
by the auxiliary heat source in order to keep the inlet wa-
ter temperature within the operating range (10°C[50°F]
or more) of the water heat source CITY MULTI.

Further in order to operate the water heat source CITY
MULTI effectively, it is recommended to utilize the heat
storage tank to cover the warming up load in the morn-
ing and the insufficient heat amount.

Effective heat utilization can be expected to cover insuffi-
cient heat at the warming up in the next morning or
peak load time by storing heat by installing a heat stor-
age tank or operating a low load auxiliary heat source at
the stopping of the water heat source CITY MULTI. As it
can also be possible to reduce the running cost through
the heat storage by using the discounted night-time elec-
tric power, using both auxiliary heat source and heat
storage tank together is recommended.

Determining the auxiliary heat source capacity

For the CITY MULTI water heat source system, a heat
storage tank is recommended to use. When employ-
ment of the heat storage tank is difficult, the warming up
operation should be arranged to cover the starting up
heating load. Since the holding water inside the piping
circuit owns heat capacity and the warming up opera-
tion can be assumed for about one hour except that in a
cold region, the heat storage tank capacity is required to

When heat storage tank is not used

The effective temperature difference of an ordinary heat
storage tank shows about 5deg. even with the storing
temperature at 45°C[113°F].

However with the water heat source CITY MULTI, it can
be utilized as heating heat source up to 15°C[59°F] with
an effective temperature of a high 30deg°C[54deg°F].
approximately, thus the capacity of the heat storage
tank can be minimized.

a) Auxiliary heat source
The following can be used as the auxiliary heat source.

* Boiler (Heavy oil, kerosine, gas, electricity)

* Electric heat (Insertion of electric heater into heat stor-
age tank)
Outdoor air (Air-heat source heat pump chiller)
Warm discharge water (Exhaust water heat from ma-
chines inside building and hot water supply)
Utilization of night-time lighting
Solar heat
Please note that the auxiliary heat source should be se-
lected after studying your operating environment and
economical feasibility.

be that at the maximum daily heating load including the
warming up load at the next morning of the holiday.
However the auxiliary heat source capacity should be
determined by the daily heating load including warming
up load on the week day.

For the load at the next morning of the holiday, heat
storage is required by operating the auxiliary heat
source even outside of the ordinary working hour.

QH=HCT (1- ) - 1000 x Vw x AT - 860 x Pw
QH . Auxiliary heat source capacity (kcal/h)
HCT  : Total heating capacity of each water heat source CITY MULTI (kcal/h)
COPH : COP of water heat source CITY MULTI at heating
Vw : Holding water volume inside piping (m3)
AT : Allowable water temperature drop = TwH - TwL (°C)
TwH : Heat source water temperature at high temperature side (°C)
Twi : Heat source water temperature at low temperature side (°C)
Pw : Heat source water pump shaft power (kW)
QH =HCT (1 R ) -8.343 x Vw x AT - 3412 x Pw

COPh
QH : Auxiliary heat source capacity (BTU/h)
HCT : Total heating capacity of each water heat source CITY MULTI (BTU/h)
COPH : COP of water heat source CITY MULTI at heating
Vw : Holding water volume inside piping (G)
AT : Allowable water temperature drop = TwH - TwL (°F)
TwH : Heat source water temperature at high temperature side (°F)
Twi : Heat source water temperature at low temperature side (°F)
Pw : Heat source water pump shaft power (kW)
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When heat storage tank is not used

1
HQiTe(1-—— ) -860 x Pw x T2
( COPn )
QH = x K (kcal)
T1
QH11  : Total of heating load on weekday including warming up (kcal/day)
T1 : Operating hour of auxiliary heat source (h)
T2 : Operating hour of heat source water pump (h)
K : Allowance factor (Heat storage tank, piping loss, etc.) 1.05~1.10

HQ1T is calculated from the result of steady state load calculation similarly by using the equation below.
HQ11=1.15x (2Q'a + 2Q'b + ZQ'c + 2Q'd + 2Q'f) T2 - y (ZQe1 + ZQe2 + ZQe3) (T2 - 1)

Q'a : Thermal load from external wall/roof in each zone (kcal/h)
Q'b : Thermal load from glass window in each zone (kcal/h)
Q'c : Thermal load from partition/ceiling/floor in each zone (kcal/h)
Q'd : Thermal load by infiltration in each zone (kcal/h)
Q'f : Fresh outdoor air load in each zone (kcal/h)
Q'e1 : Thermal load from human body in each zone (kcal/h)
Q'e2  : Thermal load from lighting fixture in each zone (kcal/h)
Q'es  : Thermal load from equipment in each zone (kcal/h)
v : Radiation load rate 0.6~0.8
T2 : Air conditioning hour
HQ1T « ( 1 -;) -3,412x Pwx T2

COPh

QH = x K (BTU)
T1

QH11  : Total of heating load on weekday including warming up (BTU/day)
T1 : Operating hour of auxiliary heat source (h)
T2 : Operating hour of heat source water pump (h)
K : Allowance factor (Heat storage tank, piping loss, etc.) 1.05~1.10

HQ1T is calculated from the result of steady state load calculation similarly by using the equation below.
HQ1T=1.15x (ZQ'a + ZQ'b + ZQ'c + ZQ'd + ZQ'f) T2 - v (ZQe1 + ZQe2 + ZQe3) (T2 - 1)

Q'a : Thermal load from external wall/roof in each zone (BTU/h)
Qb : Thermal load from glass window in each zone (BTU/h)
Q'c : Thermal load from partition/ceiling/floor in each zone (BTU/h)
Qd : Thermal load by infiltration in each zone (BTU/h)
Q'f : Fresh outdoor air load in each zone (BTU/h)
Q'e1 : Thermal load from human body in each zone (BTU/h)
Q'e2  : Thermal load from lighting fixture in each zone (BTU/h)
Q'e3  : Thermal load from equipment in each zone (BTU/h)
v : Radiation load rate 0.6~0.8
T2 : Air conditioning hour
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b) Heat storage tank

Heat storage tank can be classified by types into the by considering corrosion problems.

open type heat storage tank exposed to atmosphere,
and the closed type heat storage tank with structure
separated from atmosphere. Although the size of the

tank and its installation place should be taken into ac- the holiday.
count, the closed type tank is being usually employed

The capacity of heat storage tanks is determined in ac-
cordance with the daily maximum heating load that in-
cludes warming up load to be applied for the day after

When auxiliary heat source is operated during operation and even after stopping of water heat source CITY MULTI unit

HQ2t
AT
nv

HQot

HQat
AT
nv

HQat

1
———— ) -860xPwxT2-QHx T2
h

HQ2 (1 - coP

(ton)
AT x 1,000 x nV

: Maximum heating load including load required for the day after the holiday (kcal/day)
: Temperature difference utilized by heat storage tank (deg°C)
. Heat storage tank efficiency

;1.3 x(ZQa + 2Q'c + ZQ'd + Q') T2 - y(XQe2 + Qe3) (T2 - 1)
1
H 1-———— ) -3412xPwxT2-QHxT
Qe ( coPT ) -3,412xPwxT2-QH x T2
(Ibs)
AT xnV

: Maximum heating load including load required for the day after the holiday (BTU/day)
: Temperature difference utilized by heat storage tank (deg°F)
: Heat storage tank efficiency

:1.3x (ZQ'a + 2Q'c + 2Q'd + 2Q'f) T2 - y(ZQe2 + 2Qe3) (T2 -1)

When auxiliary heat source is operated after stopping of water heat source CITY MULTI unit

HQat
AT
nVv

HQ2t

HQat
AT
nv

HQat

1
———— ) -860xPwx T2
Pn

HQzt (1 - oo

(ton)
AT x 1,000 xnV

: Maximum heating load including load required for the day after the holiday (kcal/day)
: Temperature difference utilized by heat storage tank (deg°C)
. Heat storage tank efficiency

1 1.3 x (ZQ'a + ZQ'c + TQ'd + Q') T2 - y(ZQe2 + £Qe3) (T2 - 1)
HQzt (1 R ) -3.412xPwx T2
COPn
(Ibs)
AT xnV

: Maximum heating load including load required for the day after the holiday (BTU/day)
: Temperature difference utilized by heat storage tank (deg°F)
: Heat storage tank efficiency

- 1.3 x (ZQa + =Q'c + TQ'd + ZQ'f) T2 - y(ZQe2 + £Qe3) (T2 - 1)

2 MITSUBISHI ELECTRIC CORPORATION HEAT SOURCE UNITS

2-187



8. SYSTEM DESIGN GUIDE DATA U5

4) Piping system
The following items should be kept in your mind in plan- by temperature fluctuation.

ning / designing water circuits.
e) If the operating temperature range of circulation water

a) All units should be constituted in a single circuit in princi- stays within the temperature near the normal temperature
ple. (summer : 29.4°C[85°F], winter : 21.1°C[70°F]), thermal
insulation or anti-sweating work is not required for the
b) When plural numbers of the water heat source CITY piping inside buildings.
MULTI unit are installed, the rated circulating water flow
rate should be kept by making the piping resistance to In case of the conditions below, however, thermal insu-
each unit almost same value. As an example, the reverse lation is required.

return system as shown below may be employed.
* When well water is used for heat source water.

c) Depending on the structure of a building, the water circuit * When piped to outdoor or a place where freezing may
may be prefabricated by making the layout uniform. be caused.
* When vapor condensation may be generated on piping
d) When a closed type piping circuit is constructed, install an due to an increase in dry bulb temperature caused by
expansion tank usable commonly for a make-up water the entry of fresh outdoor air.

tank to absorb the expansion/contraction of water caused

System example of water circuit
Cooling tower Heating tank
Pump . 3-way valve — XD 5
Backflow prevention valve Strainer
g
f O+
Flexible joint B ) N
> ~ i+
3-way valve
Indoor unit Indoor unit Indoor unit Indoor unit
v Refrigerant piping
-
Joint
Valve
Heat \1 Heat Heat Heat
& source O source O source O source
L &S unit g unit g unit 5 unit
= f » f " Y-shape strainer
B 5 | 4 5t f
o < :+
Y Drain
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5) Cleaning of water heat exchanger

For the water heat exchanger, scale adheres in less
amount generally in the case of closed type cooling tow-
ers. However in a long period of use, scale will adhere
that may lower the heat exchange capacity and in-
crease the water resistance.

In such case, conduct cleaning work under the proce-

dure given below.

The cleaning work procedure generally used is as fol-
lows. However as the cleaning agents have various dif-
ferences in their cleaning effect, corrosion characteris-
tics, processing time, and condensation for use, con-
duct the work after consulting the relating manufacturer.

Acid washing |—>| Water washing |—> | Neutralization |—> | Water washing |—> |Applying inhibitor

a) Still standing method

This method feeds the raw liquid or diluted solution of
cleaning agent into the water circuit and leave it for a
while, and requires only a simple device.

* Since the cleaning time required differs by the agent of
each manufacturer, be sufficiently careful for the time
and not to exceed the time specified.

* Fully recover the cleaning liquid through the water dis-
charge plug of the heat exchanger, and then fully clean
the water circuit with clean water. If the water washing
can not be made sufficiently, neutralization processing
will be effective.

Hose

\

Still standing cleaning device

Cleaning agent

To be closed <

T-joint : When no exclusive T-joint is
available, use the connection
of the thermometer or the like. | I

Water discharge plug
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b) Circulation method

Although this method can clean in shorter time than that
required by the still standing method, be careful that the
circulation pump may be damaged if using cleaning
agent with strong corrosive characteristics.

After completing washing work, fully recover the wash-
ing liquid through the water discharge plug installed at
the bottom of the piping and that at the heat exchanger.
Conduct water washing for three times or more after re-
moving cleaning agent. If this can not be made satisfac-
torily, apply neutralization treatment. Full replacement of
water can be ascertained by measuring the PH of the
water.

Note that it may be required to control the cleaning time
depending on the scale generation or water quality.

At cleaning work, remove or shut down the instruments
like water pressure gauges so that the cleaning liquid
will not enter into them.

» Check for the connections of piping beforehand so that
cleaning agent will not leak from the piping during
cleaning work.

Start cleaning operation after fully mixing the cleaning
agent with water.

Cleaning at the earlier timing is recommended as the re-
moval of scale will be difficult if it has accumulated seri-
ously. Periodical cleaning is necessary in a district with
inferior water quality.

Conduct water washing sufficiently with clear water after
cleaning work as all cleaning agents own strong acidity.
To verify the completion of cleaning, remove the hose
and observe the inner wall of the piping whether it is
clean.

Be sufficiently careful for fire when using inflammable
cleaning agent (GOSPEL R).

Circulation method cleaning device

Filtration net

~

Tank
To be closed —
| | | !
Hose — Tjont
To be closed j’
N S 84
T-joint = J // /
\ V
Water discharge plug Water discharge plug

Example of cleaning agents

Name Shape Condensation Time Manufacturer
CLEARLITE RK Powder/Liquid 10~20% 2~3Hr. Koei Kagaku
CLEARLITE ACE Powder/Liquid 3~5% 1~3Hr. Koei Kagaku
GOSPELR Liquid

Gospel Kako
GOSPEL SR Powder 7%
ADDITION DR Powder ( Upper limit 10%, ) 1~4Hr. Marusan
SS-100 Liquid lower limit 5%

Seiwa kogyo
NEOLUX F Powder
DISCALER Powder 4~7% Saver Kagaku
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6) Practical System Examples and Circulation

Water Control
Since the water heat source CITY MULTI is of water
heat source system, versatile systems can be constitut-
ed by combining it with various heat sources.
The practical system examples are given below.
Either cooling or heating operation can be performed if

[50~113°F]. However, the circulation water temperature
near 32°C[90°F] for cooling and 20°C[68°F] for heating
is recommended by taking the life, power consumption
and capacity of the air conditioning units into considera-
tion. The detail of the control is also shown below.

the circulation water temperature of the water heat
source CITY MULTI stays within a range of 10~45°C

Example-1 Combination of closed type cooling tower and hot water heat storage tank (using underground hollow slab)

Expansion tank

ool [ 1 Closed type =l
ooling water pum | i
9 pump | ) Iﬁolmgtower
{ FaWAWANAY
: E Circulation
| water pump
I O
:I — R
I| | ————— — —OH=p
% X.S : T1
Heat
source
unit

|~ ——1

’_‘W EH I
Heat exchanger —I |‘1L|_] QMG
u I

=

Heat storage
tank pump

HH
T4

|

|

— |

|

\Z\/s Auxiliary !
heat source :

T1~T4: Thermostat

V1~V2: Proportional type
motor-driven 3-way valve

V3 : Motor-driven 3-way valve

XS  :Auxiliary switch

MG  : Magnetic switch

EH  : Electric heater

T
I
I
I
A O
Heat storage tank IIRE]

By detecting the circulation water temperature of the water heat source CITY MULTI system with T1 (around
32°C[90°F]) and T2 (around 20°C[68°F]), the temperature will be controlled by opening/closing V1 in the summer and
V2 in the winter.

In the summer, as the circulation water temperature rises exceeding the set temperature of T1, the bypass port of V1
will open to lower the circulation water temperature. While in the winter, as the circulation water temperature drops,
V2 will open following the command of T2 to rise the circulation water temperature.

The water inside the heat storage tank will be heated by the auxiliary heat source by V3 being opened with timer op-
eration in the night-time. The electric heater of the auxiliary heat source will be controlled by T3 and the timer. The
start/stop control of the fan and pump of the closed type cooling tower is applied with the step control of the fan and
pump following the command of the auxiliary switch XS of V1, that operates only the fan at the light load while the fan
and pump at the maximum load thus controlling water temperature and saving motor power.
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Example-2 Combination of closed type cooling tower and hot water heat storage tank

T1 : Proportional type, insertion system thermostat
T2 : Proportional type, insertion system thermostat
T3 : Proportional type, insertion system thermostat
V1 : Proportional type, motor-driven 3-way valve
V2 : Proportional type, motor-driven 3-way valve
XS : Auxiliary switch (Duplex switch type)
SC : Step controller
R :Relay
MG : Magnetic o
sC MG -
_ Hot water heat
Closed type T T T a1 :FD-D_ O_: storage tank
coohngtowfichkjL__ : | ;f?
NN /NN | : T3
) | '——o
I
I
H
= I :
I
>= | | CcVv
=
ul 4
. : g
XS
E—— |—===|:|
I : V2
L omT2
[ Heat source
Heat Pump interlock water pump
source
unit
A 4
=In the summer, as the circulation water temperature rises exceeding the set temperature of T1, the bypass port of
V1 will open to lower the circulation water temperature. In the winter, if the circulation water temperature stays below
25°C[77°F], V2 will open/close by the command of T2 to keep the circulation water temperature constant.
The temperature of the hot water inside the heat storage tank will be controlled through the step control of the electric
heater by step controller operation following the command of T3.
During the stopping of the heat source water pump, the bypass port of V2 will be closed fully by interlocking thus pre-
venting the high temperature water from entering into the system at the starting of the pump.
The start/stop control of the fan and pump of the closed type cooling tower is applied with the step control of the fan
and pump following the command of the auxiliary switch XS of V1, that operates only the fan at the light load while the
fan and pump at the maximum load thus controlling water temperature and saving motor power.
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Example-3 Combination of closed type cooling tower and boiler

T1 : Proportional type, insertion system thermostat
T2 : Proportional type, insertion system thermostat
T3 : Proportional type, insertion system thermostat
V1 : Proportional type, motor-driven 3-way valve

S : Selector switch

R :Relay

XS : Auxiliary switch (Duplex switch type)

Closed type
E coolingtower T T T T T T :
I L I
7 l
|
) |
—— |
1
e | |
¥
XS |
Vi |[OF——————————————— X
— K- ” Relay board
|
|
Heat T’]l::l-D—————————I
source
unit
\ 4
—
Pump interlock Boiler
Heat source
T water pump 2
: r— ===
I
| [
l | ——om T2
| f
! |
|

In the summer, as the circulation water temperature rises exceeding the set temperature of T1, the bypass port of V1
will close to lower the circulation water temperature. In the winter, if the circulation water temperature drops below
25°C[77°F], V2 will conduct water temperature control to keep the circulation water temperature constant.

During the stopping of the heat source water pump, the bypass port of V2 will be closed fully by interlocking.

The start/stop control of the fan and pump of the closed type cooling tower is applied with the step control following
the command of the auxiliary switch XS of V1, thus controlling water temperature and saving motor power.
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Example-4 Combination of closed type cooling tower and heat exchanger (of other heat source)

T1 : Proportional type, insertion system thermostat
T2 : Proportional type, insertion system thermostat
V1 : Proportional type, motor-driven 3-way valve
V2 : Proportional type, motor-driven 3-way valve

S : Selector switch

R :Relay

XS : Auxiliary switch (Duplex switch type)

Closed type
E coolingtower |~ T T :
I L I
e wawawaun !
|
) |
|
—
i
— I
¥
XS |
V1 B — X
4@6]— ——————— 1| Relay board

|

|

Heat T1|::H:—————————I

source
unit
A 4
Heat exchanger

<
N

/
é Other heat source water
<«

&

Heat source
water pump

r—-————7—/1

!

B T2

26°C[79°F], V2 will conduct water temperature control to keep the circulation water temperature constant.
During the stopping of the heat source water pump, the bypass port of V2 will be closed fully by interlocking.

the command of the auxiliary switch XS of V1, thus controlling water temperature and saving motor power.

In the summer, as the circulation water temperature rises exceeding the set temperature of T1, the bypass port of V1
will close to lower the circulation water temperature. In the winter, if the circulation water temperature drops below

The start/stop control of the fan and pump of the closed type cooling tower is applied with the step control following

2 MITSUBISHI ELECTRIC CORPORATION HEAT SOURCE UNITS

2-194



8. SYSTEM DESIGN GUIDE DATA U5

7) Pump interlock circuit

A Heat source * Plural indoor units (8HP:13sets, 16HP:16sets maximum) being connected to

equipment . . e
_q P a single refrigerant system can be controlled individually.
N  The transmission line is of a jumper wiring system using non-polar 2 wires.
T Refrigerant piping

|

R = P - R - R T
| T | T | T | P
Water H | | | |
circuit i [ Indoor | i | Indoor | i | Indoor | i [Indoor |
| unit \ | unit \ | unit \ | unit \

i | /7 | 7/ | 7/

I.I 7 . . | 7T | 1T | 77T |
Transmission line | ! | ! | ! | !
L !Remote controller | | ' | ' | '
[ Rooma | | RoomB | [ Roomc | [ Roomp |

|

|
Heat source : i
water pump —_——— p—— — - — —_—— e —-
(MP) . . [

= Site control panel

(Remote controller

1
I operation at two spot
__RomE || Reomf | gl |

m-

Wiring diagram

This circuit uses the “Terminal block for pump interlock (TB8)* inside the electrical parts box of the heat source equipment.
This circuit is for interlocking of the heat source equipment operation and the heat source water pump.

L2 _ 508/230v

J
-—-O% MCB

Site control panel

Heat source equipment

[
..... -
I_ TB8 —i LT_—I

I_ J T™M2

! e ——1-© X : Relay

| ©g__|_____ ® TM1, 2 : Timer relay

! 3 , (closes after elapsing

| @———I———"—@—b '> the set time when it is

. (@5 S — __@_Q powered, while opens

|_ J ™1 . promptlz)when it is not

----- powere

Heat source equipment 52P Magnetic contactor

T @9 ™1 for heat source

! ' o o water pump

| TB? | (/ jSZP MP  : Heat source

! —— 10— water pump

| ©g__|_____ o Ay MCB : Circuit breaker

1 | v v

i ©§__|'__"_©_d> |> : : *Remove the short circuit

! ©t--—1-0—° : | wire between 3 and 4
: : when wiring to TB8.
L

\ 2

To next equipment
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Operation ON signal

Terminal No. | TB8-1, 2
Output Relay contacts output Rated voltage : 3~ : 208/230V
Rated load : 1A
] * When Dip switch 2-7 is OFF
Operation The relay closes during compressor operation.

* When DIP switch 2-7 is ON.
The relay closes during reception of cooling or the heating operation signal from the controller.
(Note : It is output even if the thermostat is OFF (when the compressor is stopped).)

| Pump Interlock

Terminal No. | TB8-3, 4
Input Level signal
Operation If the circuit between TB8-3 and TB8-4 is open, compressor operation is prohibited.
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8-2. Water piping work

Although the water piping for the CITY MULTI WY system does not differ from that for ordinary air conditioning systems,
pay special attention to the items below in conducting the piping work.

1) ltems to be observed on installation work

* In order to equalize piping resistance for each unit,
adapt the reverse return system.
Mount a joint and a valve onto the water outlet/inlet of

) ' Cl I e
the unit to allow for maintenance, inspection and re- ciroultion 02 S ] ——
placement work. Be sure to mount a strainer at the wa- 0
. L . . . . Close valve
ter inlet piping of the unit. (The strainer is required at the —
circulation water inlet to protect the heat source unit.) — -
* The installation example of the heat source unit is :t}giﬁir
shown right. Water inlet

Be sure to provide an air relief opening on the water pip-

nit .
ing properly, and purge air after feeding water to the E“:ibﬁzngen Compressor unit ||
piping system.
» Condensate will generate at the low temperature part in- ‘ 1— .
side the heat source equipment. Connect drain piping to Drain pipe Drain pipe

the drain piping connection located at the bottom of the
heat source equipment to discharge it outside the
equipment.

At the center of the header of the heat exchanger water
inlet inside the unit, a plug for water discharge is being
provided.

Use it for maintenance work or the like.

Mount a backflow prevention valve and a flexible joint
for vibration control onto the pump.

Provide a sleeve to the penetrating parts of the wall to
prevent the piping.

Fasten the piping with metal fitting, arrange the piping
not to expose to cutting or bending force, and pay suffi-
cient care for possible vibration.

Be careful not to erroneously judge the position of the
inlet and outlet of water.

(Lower position : Inlet, Upper position : Outlet)

2) Thermal insulation work

Thermal insulation or anti sweating work is not required
for the piping inside buildings in the case of the CITY

. . - _
MULTI WY system if the operating temperature range of ompeoer mid-ange | Tendency
circulation water stays within the temperature near the Items Recirculating

. 20<T<60°C] Make-up 6o rosive| Scale-
normal (summer : 29.4°C[85°F], winter : 21.1°C[70°F]). {68<T<14Onﬂ water forming
In case of the conditions below, however, thermal insu- pH (25°C[77°F]) 7.0-80 | 7.0-80 | O O

. . ) Electric conductivity (mS/m) (25°C[77°F])| 30 or less | 30 or less o o
lation is required. (uSlem) (25°C[77°F]) | [300 or less] | [300 or less]
Chloride ion (mg CI/ ()| 50 orless | 50 orless O
» Use of well water for heat source water Standard | Sulfate ion (mg S04/ ()| 50orless | 500rless | O
ni : it Acid consumption (pH4.8
« Outdoor piping portions items ((mg C)acos/( )| soortess | sooriess o
* Indoor p|p|ng portions where freezing may be caused in Total hardness (mg CaCOs/ ()| 70 orless | 70 or less O
. Calcium hardness (mg CaCOs/ ()| 50 orless | 50 or less O
winter lonic silica (mg SiO2/ ()| 30 orless | 30 or less O
. Refer- Iron (mg Fe/ ()| 1.0 orless | 0.3 or less O O

» A place where vapor condensation may be generated once  [Copper tmo G ()T 0oriess [0 Toress T O
on piping due to an increase in dry bulb temperature in- ems | Sulfide ion (mg e ()| iope | o ol o
side the ceiling caused by the entry of fresh outdoor air Ammonium ion (mg NH.'/()[ 0.30rless [ 0.1 orless [ O

. .. . Residual chlorine (mg CI/ {)|0.25 or less | 0.3 or less O
° Draln plplng pOI'tIOﬂS Free carbon dioxide (mg CO2/ ()| 0.4 orless | 4.0 or less O
Ryzner stability index — — O O

Water

Installation example of heat source unit

Refrigerant

Water outlet  PiPIng

3) Water treatment and water quality control

For the circulation water cooling tower of the CITY
MULTI WY system, employment of the closed type is
recommended to keep water quality. However, in the
case that an open type cooling tower is employed or the
circulating water quality is inferior, scale will adhere on-
to the water heat exchanger leading to the decreased
heat exchange capacity or the corrosion of the heat ex-
changer. Be sufficiently careful for water quality control
and water treatment at the installation of the circulation
water system.

Removal of impurities inside piping

Be careful not to allow impurities such as welding frag-
ment, remaining sealing material and rust from mixing
into the piping during installation work.

Water treatment

The water quality standards have been established by
the industry (Japan Refrigeration, Air Conditioning In-
dustry Association, in case of Japan) for water treat-
ment to be applied.

Reference : Guideline of Water Quality for Refrigeration and Air Conditioning

Equipment. (JRA GLO2E-1994)
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In order to keep the water quality within such standards,
you are kindly requested to conduct bleeding-off by
overflow and periodical water quality tests, and use in-
hibitors to suppress condensation or corrosion. Since
piping may be corroded by some kinds of inhibitor, con-
sult an appropriate water treatment expert for proper
water treatment.

(4) Pump interlock
Operating the heat source unit without circulation water
inside the water piping can cause a trouble. Be sure to
provide interlocking for the unit operation and water cir-
cuit. Since the terminal block is being provided inside
the unit, use it as required.
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CITY MULTI piping can be installed easily with joints and headers provided by MITSUBISHI ELECTRIC CORP.
Two sets of joints are available. Details for installing the joint sets are found in System Design 5-1, or their own Installation Manual.

CMY-Y102S-G Ref.: W901632
n.
For gas pipe: For liquid pipe:
<Reducer(Accessory)> <Reducer(Accessory)>
0Dg58" D1
———
Do58" 850G
. . ODH34" D45k 438" 0D93E" D 114"
SW a3 v s h D38 P
< = - 2 JAR -
h = 353" & 1 (ZSFI:&ch )
5-15/16" ongaw  (2Pes) e 3:31/32° -
——F
353"
ID: Inner Diameter  OD: Outer Diameter
CMY-Y102L-G1 Ref.: W901633
n.
For gas pipe: <Reducer(Accessory)> For liquid pipe: <Reducer(Accessory)>
D34 DOSE  Opga ez
e ————
L ssz | 3.6/32"
‘ Dot D6 1-118" Do 12" D83
D634 —— e
a7 or D1 3587 =I= |__sspr |
=2 35/32" (2 Pcs.)
= i/ ODo1" DOTB gy (2 Pos)
IS N S I — D838 Dol
ey — — R
353" — Py
o (2Pe) " gy 39 L sswr |
I
3
3562
(2 Pcs.)
ID: Inner Diameter  OD: Outer Diameter
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CITY MULTI piping can be installed easily with joints and headers provided by MITSUBISHI ELECTRIC CORP.
Three sets of headers are available. Details for installing the header sets are found in System Design 5-2, or their own Installation
Manual.

CMY-Y104-G Ref: 901635
For gas pipe:
‘M;S/LH‘—DM <Reducer(Accessory)>
| I -
(Accessory)
0D¢5/8" D§ 12"
(Field supply) (3Pes.)
12-19/32"
For liquid pipe:
<Reducer(Accessory)>
D¢ 12" ﬂ
f
& E (Accessory) 0D 38" D14
¥ ° (3Pcs.)

1D$3/8"/

D638
2-15/16"

ID: Inner Diameter OD: Outer Diameter
NOTE: Besides above mentioned accessories, caps for ¢ 1/4", ¢ 3/8", ¢ 1/2", ¢ 5/8" pipes (each diameter 1 piece) are included in the Header set.

CMY-Y108-G Ref.: W901637
in.
For gas pipe:
Do 1" D 1-1/8"
<Reducer(Accessory)>
I— ) -
n : n . n : hoson) 570 Do1 D958 ﬁm
L L] L H r 0Dg3H" j oDg 3" oDg34"
n ] n ] (ecesson) g 340 Dgse i
‘ ‘ . ‘ . ‘ Dé 1 D6 3/4'
238 | 238" | 238" | 238 "2-3/8" | 238 | 238" | 3632 (A\—“_‘CCESSDM TAccessory)
2-1/16 034" 0D@5H" 0Dg5k"
) (5 Pes) (2 Pes,)
(Field supply)
For liquid pipe
. <Reducer(Accessory)>
D 112" D638’
=B S

- [ - ! ! (Accessory) D@ 1/4"

g \

& [y 038"

o (Field supply) (6Pcs.)

\IDg 38"

238" | 238 | 238 | 238"

21-21/32"

ID: Inner Diameter OD: Outer Diameter
NOTE: Besides above mentioned accessories, caps for ¢ 1/4", ¢ 3/8", ¢ 1/2", ¢ 5/8" pipes (each diameter 2 pieces) and 1 cap for ¢ 3/4" pipe are included in the Header set.

CMY-Y1010-G Ref.: Wo01638
For gas pipe:
Dg1" ID§1-1/8" <Reducer(Accessory)>
D@12 ID5/8" D@12
(Acessory) 1D 314" —f
,,,,Eﬂzfri / ongau m 00§58
(Accessory) ID97/8" (2Pes.) (2Pcs) (5Pes)
2308 | 28 | 238 | 238 | 238 | 238 | 238" | 238" | 238 35032" (Accessory) D934 IDg5/8" D97/8"
225032 —
(Field supply) /ODaﬁSIB“ 0Dg1/2" 0Dg34"
(3Pcs.)
For liquid pipe:
LLLLY Dg112" D38 <Reducer(Accessory)>
2 . ID§38"
(Accessory) (Accessory) Do 1A {
/D12
= 0Dg3E" oD 14"
(Field supply) (5Pcs.) (5Pcs.)
238" | 238 | 238" 8 21515"

26-9116"

ID: Inner Diameter OD: Outer Diameter
NOTE: Besides above mentioned accessories, caps for ¢ 1/4", ¢ 3/8", ¢ 1/2", ¢ 5/8" pipes (each diameter 2 pieces) and 1 cap for ¢ 3/4" pipe are included in the Header set.
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Joint kit "CMY-R160-J" is used to combine two ports of the BC controller for a PQRY-P-TGMU system to enable Indoor capacity
above P55 as shown in Fig. 1.

The Joint kit include following items:

Dlnstructions | @Joint pipe | @Joint pipe @Cover 1 (B)Cover 2 ®Cover 3 (?Band ®Reducer
(for liquid side) (for gas side) (for gas side) (for liquid side)
Dj %‘ % g | [ o
1pc 1pc 1pc 2pcs 1pc 1pc 8pcs 1pc
(@ Joint pipe (for liquid side) (@Joint pipe (for gas side) in.(mm)
Flare nut ¢3/8" sae5) R Flare nut ¢ 5/8" $5/8"(15.88)
: Flare nut ¢ 3/8" §
\\(r::{
$3/8"(9.52) $5/8"(15.88)
9-7/32"(234)
‘ 9-7/32"(234)
1. Designing CMY-R160-J to a PQRY-P-TGMU system I

The maximum of Indoor capacity for one port of BC controller

is P54. When the Indoor capacity is above P54, Joint kit CMY- PQRY-P-TGMU
R160-J is needed to combine two ports of BC controller to en-
large the capacity, like Groups 2 and 3 in Fig. 1.

A maximum of three Indoor units are allowed to connect to one
port of BC controller or two combined ports of BC controller us-
ing CMY-R160-J. ] it Bttt
When connecting Indoor units to one port of BC controller or | | L ] L] L]
two combined ports of BC controller using CMY-R160-J, CMY-| | Group1

Y102S-G2 or CMY-Y104-G is applicable, like Groups 1 and 2 | | Total Indoor Capacity

BC controller

Joint kit/
CMY-R160-J

CMY-Y102S-G Reducer(P06~P18)
(attached with BC

controller)

(P06~P18)

in Fig. 1 0 S

Caution: Simultaneous operation of cooling and heating .'l' — |' o |' — _| I e T !

modes for Indoor units connecting to the same BC ports is not X = L i I

available. 1 Group2 I Group3 X
 Total Indoor Capacity 11 Total Indoor Capacity !
' P55 to P96 P72 0r P96 |

Fig.1. CMY-R160-J applying scheme

2. Piping at the installation site

Refer to Fig. 2 for connecting the CMY-R160-J to the BC controller and the pipe leading to the Indoor units. Non-oxidized brazing
is necessary. Avoid getting foreign material inside the piping.

After piping and air-tight testing, insulate the joint and pipe. Details are available in the Installation Manual.

Flare nut ¢3/8" (9.52)

Clamping torque 35N*m

Use two spanners simultaneously for tightening.

Coat the flare contact surface with refrigerating machine oil.

@ Joint pipe (for liquid side)

Piping to indoor unit
(Non-oxidized brazing)

Flare nut ¢ 5/8" (15.88)

Clamping torque 80N*m

Use two spanners simultaneously for tightening.

Coat the flare contact surface with refrigerating machine oil.

@ Joint pipe(for gas side)

Fig.2. Connecting CMY-R160-J
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