BOWA S({lution
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Normal conddenser_.l

Finned Tube

/

ﬂ‘% Heajﬁf:ifer Hﬁ%ﬁﬁf}er M‘}fj Fan motor Connection Size
Capacity Ares HfE K P I L O H

Model At=15°C Dia. Qty | volume | Input [ Voltage | Inlet Outlet
w m’ mm N m*/h W ' mm mm
FHN-0.7/2 710 2 200 1 430 35 220 10 10
FHN-1.2/3.4 1217 304 200 1 430 35 220 10 10
FHN-1.4/4.0 1440 4 200 1 430 35 220 10 10
FHN-1.6/4.4 1566 4.4 250 1 910 60 220 10 10
FHN-1.9/5.2 1856 5.2 300 1 1530 75 220 10 10
FHN-2.9/8 2864 7 300 1 1530 75 220 12 12
FHN-3.0/8.4 3007 8.4 300 1 1530 75 220 12 12
FHN-3.8/10.6 3816 10.6 300 1 1530 715 220 12 12
FHN-3.6/10 3550 10 350 1 1800 90 380 16 12
FHN-4.3/12 4296 12 350 1 1800 120 380 16 12
FHN-5.4/15 5355 15 350 1 1800 120 380 16 12
FHN-6.4/18 6408 18 400 1 3000 120 380 16 12
FHN-7.9/22A 7876 22 400 1 3000 120 380 16 12
FHN-10/27 9968 27 400 1 3000 120 380 19 16
FHN-7.9/22B 7876 22 350 2 3600 2x120 380 16 12
FHN-10/28 9968 28 350 2 3600 2x120 380 19 14
FHN-12/33 11880 33 400 2 6000 2x120 380 19 14
FHN-15/42 15036 42 400 2 6000 2x120 380 19 16
FHN-19/52 18668 52 400 2 6000 2x120 380 19 16
FHN-21/60 21360 60 450 2 9000 2x180 380 22 19
FHN-25/70 24640 70 450 2 9000 2x180 380 25 19
FHN-28/80 28240 80 450 2 9000 2x180 380 25 19
FHN-35/100 35400 100 500 2 13140 2x450 380 25 19
FHN-39/110 39050 110 500 2 13140 2x450 380 30 19
FHN-42/120 42240 120 550 2 17440 2x600 380 30 19
FHN-48/135 47799 135 550 2 17440 2x600 380 30 19
FHN-55/155 55025 155 600 2 21640 2x780 380 30 22
FHN-60/170 59500 170 600 2 21640 2x780 380 30 2.2

www.bowasolution.com




BOWA solution

4 , TER SRR

| .

Q=K*F* T

VYIRS &N LR R HESIRF
i —.‘:3' OveralDimension Mounting Size Connection Fan Central Size
Model I B H D E c A K G P M

mm mm mm mm mm mm mm mm mm mm mm
FHN-0.7/2 250 120 240 275 70 9 200 24 115 125
FHN-1.2/3.4 250 120 240 275 70 9 200 24 115 125
FHN-1.4/4.0 300 120 255 290 90 6 225 24 128 150
FHN-1.6/4.4 325 120 280 290 70 6 250 24 140 162
FHN-1.9/5.2 370 130 340 370 100 6 290 25 170 185
FHN-2.9/8 370 150 340 370 120 6 290 25 170 185
FHN-3.0/8.4 450 170 350 475 120 9 275 44 175 225
FHN-3.8/10.6 450 170 350 475 120 9 215 44 175 225
FHN-3.6/10 450 170 420 475 120 9 375 30 210 225
FHN-4.3/12 440 180 420 430 130 9 320 50 210 220
FHN-5.4/15 490 180 470 480 130 9 370 50 235 245
FHN-6.4/18 530 180 520 520 130 1 420 50 260 265
FHN-7.9/22A 530 200 520 520 150 11 420 50 260 265
FHN-10/27 590 240 470 580 190 1 425 85 240 295
FHN-7.9/22B 810 180 420 800 130 11 320 50 210 210 400
FHN-10/28 890 180 470 880 130 n 420 50 260 220 430
FHN-12/33 940 180 520 930 130 1 420 50 260 240 450
FHN-15/42 940 200 520 930 150 1 420 50 260 240 450
FHN-19/52 940 200 620 930 150 11 500 50 310 240 450
FHN-21/60 1160 240 620 1150 170 1 500 50 310 220 560
FHN-25/70 1160 240 720 1150 190 11 500 50 360 240 560
FHN-28/80 1160 240 820 1150 190 n 500 50 410 220 560
FHN-35/100 1350 260 870 1340 210 1 500 50 435 240 660
FHN-39/110 1350 260 920 1340 210 1 500 50 460 240 660
FHN-42/120 1350 260 1020 | 1340 210 11 500 50 510 240 660
FHN-48/135 1350 260 920 1340 210 1 500 50 460 240 660
FHN-55/155 1400 300 1020 | 1390 250 1 500 50 510 240 680
FHN-60/170 1400 300 1120 1390 250 1 500 50 560 240 680
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% 52 83 1% BE S #13K Working as condenser performance

—

e He TR UL Fan motor ﬁ%ﬂi‘ i %%“«JFUL fi%’%ﬂﬁ_
?,2% Heattrar.\sfer Heat Connection Size Dimensions Mounting Size

Capacity [ Transfer [y [ ¢z | Wk | sh | wh | #00 | 0
Model At=15°C Area Qty Dia. [volume]| Input [Voltage| Inlet | Outlet L 8 H b £

W m N mm m*/h W v mm mm mm mm mm mm mm

FHU-10/28 9968 28 1 4D450 | 5000 290 380 19 14 870 670 690 510 840
FHU-12/33 11880 38 1 4D450 | 5000 290 380 19 14 870 670 690 510 840
FHU-15/42 15036 42 1 4D450 | 6570 380 380 19 16 920 770 690 610 890
FHU-18/50 17950 50 1 4D500 | 8720 600 380 22 16 900 770 900 610 870
FHU-21/60 21360 60 1 4D550 | 8720 600 380 22 16 900 770 900 610 870
FHU-25/70 24640 70 1 4D550 | 8720 600 380 7 16 900 770 1000 610 840
FHU-28/80 28240 80 2 4D450 | 2x5000| 2x290 380 22 16 1330 850 800 900 820
FHU-31/90 30500 90 2 4D500 | 2x6570| 2x380 | 380 22 16 1330 950 890 900 920
FHU-35/100 35400 100 2 4D500 | 2x6570 | 2x380 380 22 16 1330 950 990 900 920
FHU-39/110 39060 110 2 4D500 | 2x6570 | 2x380 380 22 16 1480 950 990 900 920
FHU-42/120 42240 120 2 4D550 | 2x8720| 2x600 380 25 19 1730 1050 1000 1300 1020
FHU-46/130 46028 130 2 4D550 | 2x8720 | 2x600 380 25 19 1730 1050 1000 1300 1020

-

I H R AREE

Box type Refrigeration Plant schema

AEBERE
Copper pipe fittings

PU%:BRR#ETR PURoof

R

Axial Fan

BRSRMA
Box type Condensing Unit|
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V-shape Bﬂ)( Heat Exchanger

A
L
!
D E
L - B
R RE S MR Working as condenser performance
LS L JHL Fan motor JZH;R—J‘ . ?WQRA# i‘i%RTj‘.
iﬁj ‘F:T' Heat trar}sfer Heat Connection Size Dimensions Mounting Size
Capacity | Transfer "y T ffe | K& | Zi% | @k | B0 | 0
Model At=15°C Area Qty Dia. |volume| Input |Voltage [ Inlet | Outlet - B H b E
W m N mm m’/h W Vv mm mm mm mm mm mm mm
FHV—25/72 24840 72 1 4D550 8487 600 380 22 16 950 900 880 870 650
FHV—30/87 30102 87 1 4D600 10820 780 380 28 16 1100 1000 880 1020 650
FHV—39/110 39050 110 2 4D500 | 2x6246 | 2x450 380 25 16 1400 900 880 1320 650
FHV—45/130 44850 130 2 4D550 | 2x8487 | 2x600 380 28 19 1550 900 880 1470 650
FHV—55/155 55025 155 2 4D500 | 2x8487 | 2x600 380 28 19 1600 1000 980 1520 750
FHV—64/185 63825 185 2 4D600 | 2x12500| 2x780 380 28 22 1700 1000 1080 1620 750
FHV—173/210 72660 210 2 4D630 | 2x13000| 2x800 380 32 22 1750 1000 1180 1670 750
FHV—83/240 82800 240 2 ¢700 | 2x15000| 2x750 380 32 22 1900 175 1260 1820 925
FHV—104/300 103800 300 2 $750 | 2x19000| 2x1100 380 35 25 2250 175 1260 2170 925
FHV—111/320 111040 320 2 ¢750 | 2x19000| 2x1100 380 38 2b 2350 175 1260 22170 925
FHV—125/360 124560 360 3 $650 | 3x13200| 3x550 380 42 28 2650 1175 1260 2570 925
FHV—138/400 138400 400 3 $700 | 3x15000| 3x750 380 42 28 2950 1175 1260 2870 925
FHV—166/480 165600 480 3 $750 | 3x19000| 3x1100 380 54 28 3400 175 1260 3320 925
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V-shape(B) Box Heat Exchanger o

e ; o) R -
£ SRS AT i ?}\iﬁi ! Mounting Size
Heat transfer Heat Dimensions

Capacity Transfer

T T T R R T A
T T T M PN T T R
Fave-mjszo | o | a |2 | ersn [monn] zeroe | s | |

]

|
om0 | o | e | 5 2o |
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Freestandmg condtlenser

o A R

Solenoid valve

s
g 8
%8 AR
3 5 2 =
g z
H? \=
2
2
2
8
¢ 2
z s
r 3
g 2
5
° lojesoden !
h lens
g g s b"*ﬁ%Workmgascondenserperformance un¥
HRHL KRB ZRHL P9 JRHL 73 AL
1
53l Category Single Fan DualFans Three Fans Four Fans Six Fans
72 Model FHF 08B/200 08B/330 08B/400 08B/500 08B/600 08B/800 08B/1000 08B/1200
#1124 Motor Wiring A Y A Y A Y A Y A Y A Y A Y A Y
AR KW) ) At=15K | 66 60 109 99 132 120 165 150 198 180 24 | 240 | 330 | 300 | 396 | 360
Heat Transfer Capacity
A it Air Flow m/h | 18660 | 14140 | 39000 | 29680 | 37320 | 28280 | 58500 | 44520 | 55980 | 42420 | 74640 | 56560 | 115070 | 87100 | 109620 | 79020
JAHL%% % Fan Speed 890 | 660 | 890 | 660 | 890 | 660 | 890 | 60 | 890 | 660 | 890 | 660 | 890 | 660 | 890 | 660
3j#% Power w 1800 | 1150 | 3600 | 2300 | 3600 | 2300 | 5400 | 3450 | 5400 | 3450 | 7200 | 4600 | 10800 | 6900 | 10800 | 6900
#1371 Current A 38 22 7.6 4k 7.6 Lt 0.4 6.6 0.4 66 | 152 | 88 | 228 | 132 | 228 | 132
15 % Noise 10m dB(A) 52 46 54 48 54 48 56 50 56 50 57 51 59 53 59 53
P19 Connection(mm) | In/Out 42/35 42/35 54/42 54/42 54/42 67/54 2x67/54 2x67/54
1 Model FHF 08C/200 08C/330 08C/400 08C/500 08C/600 08C/800 08C/1000 08C/1200
1 1 52 Motor Wiring A Y A i N Y A Y A Y A Y A Y A Y
HCHAE (KW At=15K | 58 48 96 79 116 96 145 120 174 144 232 192 290 | 240 | 348 | 288
JA it Air Flow m3/h | 14770 | 12200 | 30120 | 24920 | 29540 | 24400 | 45180 | 37380 | 44310 | 36600 | 56080 | 48800 | 88740 | 70750 | 86000 | 67330
L% Fan Speed 670 | 510 670 | 510 670 | 510 670 | 510 670 | 510 670 510 670 510 670 | 510
)i Power w 800 | 490 | 1600 | 980 | 1600 | 980 | 2400 | 1470 | 2400 | 1470 | 3200 | 1960 | 4800 | 2940 | 4800 | 2940
#137i Current A 1.95 1 3.9 2 3.9 2 5.85 3 5.85 3 7.8 4 17 6 7 6
18 NoiselOm dB(A) 45 4 47 43 47 43 49 45 49 45 50 46 52 48 52 48
#1114 Connection(mm) | In/Out 42/35 42/35 54/42 54/42 54/42 67/54 2x67/54 2x67/54
i JL #4 Main parameters
KL% Fan Dia. 1800 2x800 2x800 3x800 3x800 4x800 6x800 6x800
8]
B o 200 330 400 500 600 800 1000 1200
Heat Transfer Area
5 Gross Weight kg 182 308 326 470 497 646 860 910
A m 1600 2900 2900 4200 4200 5500 4200 4200
D mn 1250 2550 2550 3850 3850 5150 3850 3850
D1 m 1925 1925
D2 m 1925 1925
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BOWA SOl;ltion

Fin & Tube Heat Exchanger
As Condenser Calculations_ol

Q=K*F*ATur K= L |ume

o, 1 wwm.c

+ +
O =i /ickness () F = ¢ suisi/neat mansier areaqm) | al A a2
a 1 = P4 34 Z %/ Inner tube thermal conductivity; w/(m.K) 1
O12=7 54 524 7% /Outer fube (hermal conducivity; w/(n.K) =
A= i G4 240 tube thermal conductivity;  W/(m.K) 1 + 5 i 6"""‘“ 1
Ja\ | =ik % /Temperature Difference al A A== a2

30,3 Examl)le: 35.0KW*2 RUSVEIR22)4 $EE818 1t

35.9KW*2 R22 Air cooled V Condenser design
Preliminary scheme / 1 5 #1 %1
1. 016x1.0mm copper tube 4i3E &
2. In-line triangular iE = f#23ES
3. Tube Spacing= g1 2= §, = 35mm
4. Row Spacing HE[g]2E §.= 30.3mm
5. Flat aluminum fins*E E 5880 &
6. Fin spacing fh(a]2E §. = 2.5mim
7. Rows quantity in flow directioniZ =i A B & HE%m = 4
8. Fin width 5 3% L= n * .= 121.2mm

23
|—_—‘
O

Given Parameters:
Condensing Temperature;$ 58 E: t= 48°C
Inlet air temperturei XS E: ta= 35'C

\/—\ Outlet air temperature  XUE BE: to=43'C

fi=fi+ . 27 (8" S-y"dh)

o O O O
O O O O O
O O O O O O

In view oi side section
O O O

- S =0.6815m*/m
f. = {otal area of fins & Tubes J
fi= BaB fi= 1 d* (1-2) =0.04814m*/m
fi= S, f

- * * 3% _0_20
g = f 3.14159 * 16.3 * 10" (1 0.25)
f ,=0.6815m?/m + 0.04814m*m=0.7296m"/m
— ik HE

B = Ribeffect coeticient f, = 77 * d,=0.04398m?*/m B = 16.885

- AR

i = tube inner area
o www.bowasolution.com




BOWA soiution

Fin & Tube Heat Exchanger
As Condenser Calculationsj

At a— taz- ta1= 8,C At.= Temperature Difference

y - Q. _ 33.9%2 "
P, XxC,,% 1, 1.0995x1.005x8

/s =8.122m° /s

p, =1.0995kg/m* | A_. =Minimum air flow area %5/ fi/)N i [ X
¢, =1005wikek) | A, = front face area il X\ [ A
Ay (s=8,)(s,-0,) (35-16.3)x(25-0.15)

= =0.5022
A, ) X8 35%x2.5
£ W, . = air velocity on minimum frong face area
Wi =Wy e 5.575m/s 4, = 2 8m/s (as setting)
min The value consider noise, energy saving and other factors
d, = 2XCSI6DXCI0IS) 17, = Equvalent Dameter 4 1172

W xd S
R = P eq_5'575><4'175:1330,1663 Re — i

Ve 115210 Reynolds number

L 1212 ) 3 L
— 229-03 A=0.518-0.0231 4 +0.000425(d )" —3x10 (d y =0.1307

d  4.175 ;

ep C=a136="2R o 1361 n=045+0.0066 = =0.6416 m=—0.28+0.08 Re, G756
BRERMEKZEL o do T
Aspect ratio of unit air passage A [ A A A A A A I T A B A

A'f n L m )
a2=1-1-d—-C-Ref -(~d—) =53.32w/(m* - k)

eq €q

p =1.27pPJ/1-03 h'zch(p'—l)X(HO-%XlH p)

p=-L=2147
d, 16.3
= x(2.282-1)x(1+0.35%x1In2.282)
So p =2.282

staggered arrangement Fin equivalent heightfi F S&F E

Wi
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B:_M"ﬁ‘m Fin & Tube Heat Exchanger
As Condenser Calculations e

. /2% o thmh)
lf @‘ / mh

_ th(59.1782x13.46x107)

[ 2x533189
“N203x0.15x10° 59.1782x13.46x10"
—59.1782m"" =0.8312

B4R NapyES
n; - f"n};-ﬁ, - 06815X008‘?321926+ 004814 = 0'8423 Quter condens;?ﬁﬁfebfﬁgft

1 ]

1
o, =0.683r*B,d,(t, —1,)* =2664.93(t, ¢ )*

Set t;=47.03°C r* =19.87,B, = 67.554

3
o,nd (¢, —1,)* =m0 f,(t,—1,,) SRR
3

~2664.93x% 0.04398x (7, —1, )* =0.8423x 53.32x 0.7296x (1, — 39)
FHiti&E % cut-and-trial

3
=117. 21 (50-twW*=32.77x (¢, —39) 1= 12=47.03’C
|
k, = 1 5 = 28.38w/(m” - k)
S
—B+-LB. +y, +
i 0
(x‘z‘ Af (XO ns
o, = 2664.93><(50—4?.03)_‘l‘ =2030 (. 1) 8
¥,=0.048, G=1.0x10"m At, = a}k _atz[ e °C =84°C
_ S 07296x2 In—=—=- In
b= 7 (0.7296+.04398) B b =la S0-43
Mean temperature difference
SEiRE
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Fin & Tube Heat Exchanger
As Condenser Calculations_ol

O _ 3500
k, t, 2838x8.4

o m

F, = > =150m’

EIMEHREFR  Outer pipe heat transfer area

F 1 50 Copper Length Calculate

fz‘ 0‘7296%131%“&%11'%

L
Ap=12gd=—(px )" H=H,+H,
eq
=1.2x9.8x0.0133x29.3%(1.0955x5.575)"" pa| =99 4+ M
=99 pa
1.0955+2.8°
=SRIRAENTR =99+ 5 )pa
Air flow resistance .
=105 pa KN £ERHE
Total pressure of the fan
P I
=i, R
{@BOWA *o7°")  Air conditoner, Heat Pump | _ = | Ki/ks |
Follow the laws of Conservation of energy K —_— Iu- I,-m keal/kg
WERRFERR ANEH—2R) :
- . 1RW electric 2 — %* ki/h
Eﬁ;l%&slf 35'C w E Q G q K Keal/h
» - 3 :
= = - —_—
> § E ‘Qn Qn'l' NIE‘
» E : : O =it i et -
S Frpansi :gg.:;::;r}) Qi-wuusasnnn Nl =H LR
ﬂ’c#&h‘g& ﬁ;@&*) ' Q. =il i

Heating Capacity= Cooling capacity + Compressor indicated power
HIAR = FOR + ERIUETRINE
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