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SDS SERIES JET FANS
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SDS series jet tan is the new product developed by Shangfeng depending on the results of mechanism
research from Beijing University of Aerospace and Aviation, and the adoption of the advanced technology
from Japan and Germany. The R80 center of Shangfeng is focusing on research and innovation for sus—
tainable development. The company has established wide communication with international enterprises, i
&. ABB, Mitsuya, etc., and taken sufficient research on metro, highway tunnel, railway tunnel, dams pro=
ject systems, -as well as consult with the experts from the comresponding metro design institutes, tunnel
design institutes and tunnel engineering enterprises So the compary knows well the application condition
of jet fan and accumulates wide experience in technology, guality and application condition. The efficien—
cy and A-weighted noise level of jet fan is better than that of the tradition axial fan. The intention of
Shangfeng is to select the jet fan with the best performance, to optimize the various engineering systems
and to keep leading position in the domestic industny.
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There are 2 types in S0OS° uni =direction and reversible (bi-direction) axial fan. The thrust range, up to

3500N, can be covered by fans range from diameter of 630mm to 1600mm. High efficiency and low naise
iet fan can be selected under difterent load and work conditions.
SD3S senes jet fan has high guality assurance depending onthe advanced technology. The casing is form=

ing by spinner. The tip of impeller is processed to make sure the alignment and the tip clearance. The hot

dip galvanizing and other effectire surface finishing provide good appearance and excellent anti—comosive

performance. The blades and hub ae made of aluminum alloy by high'low pressure die-casting by cast-
img model which is made by Toshiba CHNC. The application of 308 fan in highway tunnel, railway tuninel

and dams project has proved that the performance, technical and quality requirement, i.e. anti-corrosive,

refiahility and economics as well as economic targets, completely meet with the reguirement of tunnel and

metro.

AHLAC 7
SDS SERIES JET FAN

SD S (R XX P X X°

s,

ys
T
siih
B
il
g ELN B S 4 505
g FAN S 5 S05(R)

il 1: SD5-6.3-2P-4-4° TR HF b 630mm FIMRA
H1, $53E 200rpm, 4 T S8R 4

] 2: 8D5 (R)-6.3-2P-4-4= T RHZH 630mm 1 5
i BN, 5 2000rpm, AT B B H R 4.,

Blade angle
Blade number
Mator poles
Size
Reversible

Jet

Tunnel

Remarks;
Type SDS: unidirection jet fan
Type SDS{R): reversible jef fan
Example 1,
SD5-63-2P-4 -4° means type S0S jet fan
with diazmeter of 630mm, speed of 2300rpm,
four blades, blade angle of 4 degres.
Example 2,
505 (R)-6.3-2P -4-4 ® means type SDS{R)
reversible jet fan with diameter of 630mm,
speed of Z300mm, four biades, blade angle of

4 degree.
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Application condition explanation
In the construction of metro, highway tunnel and railway tunnel, the reguirements of air guality and

safety should be satisfied by means of mechanical ventilation, which should be in good performance for
air guality, otherwise, would be harmiful to heslth,
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Explanation of the harmful effects of CO on people

The continuous passing of vehicles through tunnels will result in the increase of toxic gas within the con-

fined spaces, which will be harmful to person. { Details seen from the cure according to the length of expo-
sure time). Therefore, it shall be necessary to remove toxic gas and supply sufficient fresh air into the

space by means of mechanical ventilation.

Aryway, the purpose of the application of jet tan inmetro, highway tunnel and railway tunnel is to reduce

CO ppm to the acceptable level preventing from the exhaust gas pallution, e, NO, NO2, NO3. The ex-

haust of smoke must be controlled according to the reguirements incase of emergency, in which the cr-

tena would be NO,; value recommended by WHO as a main index in ventilation contral instead of GO,

meanwhile, ensure the visibility for passing vehicles and emergency exits. The ventilation system in tunnel

must ensure the safety of vehicle and people. The chamcteristics of S0S of reliability, reversibility an d op-
eration in high temperature are for the purpose of safety. The fan has passed the high temperature test by

The Mational Fire Inspection Center ( the destructive test is 300°C/2hrs without any damage). Before deliv-
ery, the fan will be taken factory test, ncluding performance, to ensure the product quality.

RS Thirust test
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I Tunnel Ventilation Systems and Selection Basis

1. There are 3 main kinds tunnels, .. metro, road tunnel and railway tunnel.

2. The precondition of safe operation and relisbility at normal and emergency condition shall be
coordination between different systems and functional environmental control system.

A Mechanical system: ventilation, fire fighting, drainage
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B. Power system: power supply, transmission, emergency power

C. Lighting system: general lighting, local lighting, fluorescence indicator
D. Communication system: telephone, radio, computer terminal

E. Traffic signal system: signal, sign, monitoring

F. Control system: traffic and equipment operation condition maonitaring

3. There are 3 kinds of tunnel ventilation:
* Longitudingl ventilation: It is a basic kind of ventilation suitable for SDS(R), in which the air moves from
entrance to the exit in the tunnel. S0S(R) jet fan can be mounted on the top or the wall of the tunnel to
provide both forward and backward direction in ventilation and smoke control. For longer tunnel, the
system should be supplemented with central exhaust/supply ventilation station as hybrid solution,
connected by shaft to atmosphere,

* Fully transverse wventilation: The fully transverse wventilation system direction employs centralized
exhaust and supply ventilation ducts along the length of the tunnel. The fresh air ducts normally collected
from the air station and runs at 5 lower road level while the exhaust duct rung st a higher level. Inlet and
exhaust griles are distributed along the wventilation ducts. Ventilation under emergency conditions
normally would be provided by the exhaust system only, thereby providing smoke extract combined with

a longitudinal velocity in the turmel cross section.

* Semi-transverse ventilation: The semi-transverse ventilation system can be of the supply or exhaust
type. Exhaust type semi-transverse ventilation system normally can be used with the fresh aiflow moving

from the tunnel entrance portal, similar with transverse ventilation system.

4., The tactors for the design of the tunnel ventilation;
* Engineering investment
* Power capacity
* Operating expenses
* Air quality
* Satety
* Measurement under the emergency conditions
The above tactors should be taken into account integrally for optimigation.
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5. The selection of fan quantity and size for tunnel ventilation systems
* CO, NO, and smoke concentrations
* Flow volume of vehicles (traffic density, traffic speed)
% Wind load (length of tunnel * width * height)
* Pollution gas exhaust (vehicle age, guantity)

* Messurement under the fire conditions

6. Thrust calculation basis for tunnel ventilation systems
® Thrust calculation
* Enfrance and exit resistance.
* Tunnel friction (surface, installations)
* Friction factor of vehicle (vehicle movement or piston under the worst condition)
* Effects of air velocity outside the tunnel on entrance and exit under the worst condition
* Tunnel land forms and location (gradients, altitude)
* Thrust required in emergencyffire (temperature, pressure, time)
® The calculated tunnel pressure drop  (Pa) is converted into a reguirement in thrust  (N) from the
installed jet fans;
The thrust of the jet tan is the change in momentum from fan inlet to discharge, and can be written as:
Fan thrust M, =G, * (mass flow) * (air velocity) (M)
where N, = fan static thrust (LSO) (N)

C = empinical correction tactor

Mass flow= (air density) * (wolumetnc flow)
The effective thrust imposed by the jet fan on the tunnel is based on the jet velocity relative to the
tunnel air ve-locity, also an impact by jet friction on the tunnel wall side or by effects from other
parallel jet fans installed within the same group of fans.

The effective fan thrust can be written;
No=HN* (1-V,/V)C,; * C,
whem N, = effective fan thrust{i)

V. = tunnel air velocity(ms)
V, = jet velocity(ms)
C: = installation factor, tunnel wall

C ; = installation factor, Parallel fan distance within one group (The spacing between groups
should be kept at a minimum of 100 fan diameters in order for jet velocity not to affect the
performance of the down=stream mounted tans).
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Structural Features of Jet Fan for Tunnel Ventilation Systemns

Jet tan has two ventilation types, SDS uni-directional jet fan and SDE(R) bi—directional jet fan.

® Fan casing silencer and support are made of steel sheet, and external coating to improve intensity
and corrasion protection.

® |Impeller: the number of blades and blade angle is changeable to meet the mquirement of tunnel
wentilation.

@ The length of the silencer normally is one fan diameter, when needed (low noise level), can be up to
2 fan diameters. Silencers are bolted to the fan.

® Motor: The motor are of squirel cage type, totally enclosed with a flange mounting, and are
egquipped with extended cables connected fo a terminal box outside the fan casing. Insulation class H
and protection class IP 55 are applied. Motors with grease nipples can be provided with extended
grease lines to external grease nipples on the fan casing.

@ Switch time of reversible jet fam; Switch time is very important under the emergency conditions. SDS
(R) jet fan is available for electric and mechanical methods. To switch the reversible jet fan to reverse to
the rated speed would be within 30 seconds.

SDS Jet Fan Test

® Thrust test: Thrust test device

@ High temperature fire fighting test is performed by Tianjing Fire Fghting Test Center of Public
Security Ministry of China,

@ Moise test: MNoise measurements are camied out in free field conditions at about zero ambient air
velocity for jet fan with or without silencer. The jet fan sound pressure level is tested at 10m distance, 45
degree from the tan axis.

® Efficiency of a jet fan is defined and tested as thrust (M) and motor power input (W),

Jet fan is tested for performance following the national standard and the relstive industrial standard at
Shangfeng Engineering Technical Center (Test Research Center) and tested by provincialhational
authority.
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Overall Dimension of SDS Jet Fan

I A5 S without silencer
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SDS Uniderectional Jet Fan Performance Data
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A0E-1 64 P-E-30" 67.0 33 315 i a5.7 | XS5 B 150 | mM il 11 1938 | 2572 i | 7R
AlE-16-4P-5-35 718 357 315 @] 55 | 3 5 1580 316 75 103 H2E | 2956 T 2468
SDE-16-AP45-18" 354 17.7 200 15 1A T4 & B0 T4l &l M 1198 b | ] 1638
SDE-16-RAP—-21" 3.2 195 225 15 132 93 el 250 N #l ] 1198 882 k] 1638
Sl L S e 428 213 225 » 18.1 1084 T B2 074 a3 q] 1230 | 1052 6l 1630
A0E-16-AP-5-27 466 32 250 k| 2 1287 T2 1005 | 1274 5] a2 135% | 1248 62 1793
AlE-1h-RP-E-30" 503 250 280 i 35 14498 il 1120 | 147 5 i} 1488 1449 a3 1908
SDE-16-AP-5-3% 5349 ] 250 45 M6 1717 ™ 1192 | 1700 & a4 1540 | 1666 i 1980




FIlawiy SDS #tif=tiEmi SDS SERIES JET FAN
" SHSERIER IR A AL R B2 &
SDS(R) Bidirectional Jet Fan Performance Daia
i i, Mosor TR T T Widh sileners
s \fjj:ng EE BLE (e ﬁ #h Sff;d T iE_m*m ﬁﬂ%
Fantype wth | S F | e | Gl | g Wegin| BN | Somd |Souod | R | 8 | Sond | 3
wh | ‘e |G | [ N [ladd | g | Tiat prmam por | Sk | Thons s ¥oige
aize kW dB(A}
dBiA) | dBA) dB{A)
SDE(R -6 5-2P—4-18" 19 %2 132 . | 69 252 i 135 0 b ] 9% M5 225 [ 3
SDE(R -6 5-2P-4-21 87 R0 161 11 87 m B 182 R4 m 9 2 278 7 L
SDEIR -6.3-2P-4-24* 94 38 160 11 lir4 aqn B 152 343 m 94 22 3z &7 i
SDS(RI632P4° | 105 | 37 | 160 | 15 | 124 |43 | 81 | 120 | a9 | 2 | 10 | 20 | 400 | & | M
SDECR -6 3-2P-4 -5 113 /A 160 15 143 a5 B2 140 J78 i 1m S0 468 3] m
SDE(R -0 5-2P-5-533" 123 a4 160 155 177 566 B3 212 5ai) ™ 102 32 549 i L
SDE(R -T.0-2P-5-18" 123 30 160 15 137 436 B3 208 442 e ] 1 338 433 i 433
SDSURITI-2P-6-21° | 136 | 33 | 160 | 185 | 174 | 546 | 84 | 230 | 541 | M | 12 | %0 | 5% | M | 4%
SDSIRITI2P6-24° | 146 | %8 | 180 | 22 | 207 | 626 | 85 | 2@ | @0 | B | 1@ | 23 |60 | B | 4
SDECR =T 1=2P-h-11" 155 3z 200 30 2346 T 8BS 3 T W 104 453 ) T 548
SDECR -7.1-2P-6-50" 165 416 | 200 3 26.6 Rz B 3 Tag b 105 453 78 | 548
EDECR =71-2P-h-33 175 &l 204} a7 309 a2 87 338 B3 T 106 408 875 ] 563
SDSRIB4P6-1® | 90 | 180 | 112 | 40 | 32 | 191 | &6 | 1™ | 189 | % | 84 | 310 | 1% | = | 4%
SDSIR)B4P621° | 102 | 204 | 132 | 55 | a3 | 244 | 68 | 1@ | 242 | % | 8 | 35 | 297 | % | 4@
SDECR ) -B-aP-6-24" 115 e} 132 75 57 306 69 176 302 5 7 345 294 5 a73
SDECR I -5ap-R-27 122 23 132 15 (3] 336 70 17 332 il L1 345 335 5 473
SDS(RIS4P830° | 120 | 257 | 160 | 11 | 79 | 3@ | m |28 | w5 | & | %0 | w0 | am | m | s
SDECR I -R—aP-5-3%" 133 b i ) 160 11 a7 4% 2 218 429 a2 Qi) 0 421 5 515
SDECR ) -O-4P-6-18" 127 199 132 73 1 204 T0 bric i} = i) 4] 414 285 5 Se0
SDECR ) -9-AP-6-21" 141 xn 160 11 k] 367 71 274 04 il B 456 35 5 G11
SDER1-94P-6-24 156 | 45 160 11 a3 438 73 2M 334 %] 92 456 435 1] a1l
SDS(RI04P6-27 | 162 | 254 | 160 | 11 | 102 | 481 | 73 | 2m | a6 | & | 92 | 456 | 466 | &1 | &n
SDELR 1 -A—aP-R-30" 187 e | 160 15 135 a3 T 205 624 i3] 93 477 616 al 632
SDER 1 -99P-R-35" 195 s 180 155 174 L] 78 33 ] i 94 515 678 2] G
SDECR -10-4P—5-1 8 171 28 160 11 11 438 74 11 433 i 92 518 425 il B
S0ECR =104 P—6-21" 1940 23 1610 15 121 540 75 g ) 535 a5 93 539 M 62 T
SDSIRI-104P624 | 206 | 262 | 160 | 15 | 143 | 6% | 76 | 30 | 64 | & | o5 | ®9 | 611 | & | 7%
SDECR =10-dP=5-27" 225 2R 6 150 155 17.6 752 17 365 745 ah 96 7 T30 ] Th
SDECR -10-4P-8-30° 36 | 301 180 22 215 #31 T8 37 K22 N 9% SRS B 1] T
SDECR =104 P-5-35 261 B2 20 il 283 | 101 79 453 1 N 9% A 981 i RS
SDSIRI-I12AP6-18" | 241 | 244 | 180 | 185 | 178 | 60 | 78 | 40 | &2 | & | 97 | @9 | 6@ | & | 824
SDECR =11 2=dP-6-21" | 265 A 180 22 211 R4S 749 435 B2 b a% 67 B a7 B3
SDECR 1-11 2=4P-6-24" | 200 | 204 200 3 253 | 1011 B 515 U8 b 94 r O ] 912
SDECR =11 24P-6-27" | 313 1 225 37 312 | 18 81 5= 1155 ki 100 1 1132 ] 926
SDS(R)-I124P6-30° | 338 | 343 | 225 | 45 | 396 | 1380 | 82 | s |45 | @ | we | 77 | 3w | w0 | o
SDECR =11 2=4P-B-33" | 345 Ha 250 55 476 | 15490 B3 a2 1550 ] 105 BRa 1519 | 1069
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SDSR) Bidirectional Jet Fan Performance Daia

AArE# AR

o AL Motor Widont s Hi ¥ % With sileneer
g | Bl - 1 D
R [V O | 2R | | [ TP O TEE oy
Td.:r:lr faflat ":;E W:I:. N lenel | (kg Thrum power | Weigh | Thrust Weight
W dB(A) W) | el | level | kg | N kel | g
dBiA} | dRiA) AB{Al
SDGIR)-125-4p6-18* | 339 | =6 [ 228 | & | %7 |1n4| 82 | 5% [1ms | 73 | 10 | 252 | w64 | 70 | 1137
SDEIRI-125-aP—6-21* | 371 [ 303 [ 225 | & | 355 |1;s | sz | sM [asz| 73 | wm | ss2 | 2me | e | 11s7
SDR(R)-125-aP5-3* | dnd | mo [ 208 | &5 | |16 | 83 [ 60 [ 157 | 75 | 1om | 288 | 1506 | 72 [ 11ma
SDRIRI-125-4p6-27* | 438 [ 357 [ 250 | s | ses |1ss7 | g4 [ m7 (w75 | wm | s || 72 | 1mmo
SDE(R)-125-4p-8-30* | 470 | 383 [ 280 | 75 | e84 | 2040 | 25 | 8% 2086 | 76 | 104 | 1130 | 4S5 | 74 | 1418
SDGIR 1-125-4P-8-13* | 500 7| 280 | o0 [ 844 [2a0| 86 | 9% |20 | 78 | 106 | 1ms | mi2 | 78 | 150
SDIRI-125-6P—6-18* | 224 [ 182 [ 160 | 1 | 87 | 485 | 69 | 4w | am | 60 | 88 | 75 | 3 [ 57 | 1000
SDEIR)-125-6p6-21* | 246 [ 200 [ 180 | 15 | no | ses | 70 [ ass [ sm | &1 | s0 | M3 | s&1 | s8 | 104m
SDER)-125-6P6-34* | 268 [ 218 [ 180 | 15 | 127 | eoa | 71 [ ass |67 | 62 | 90 | 3 | 663 | so | 1048
spiRI-1256p8-2* | 289 | 26 [ 200 [ 185 | 060 [ 80 [ 72 [sww [ 700 [ 63 | o1 | 78 | ma | 61 [ 10ma
SDIRI-125-6P8-30" | 312 [ 254 [ 200 | 22 | 195 | 9@ | 75 | 5e0 | 918 | 64 | 92 | ms | @9 [ &3 |13
SDGIRI-1256P8-1° | 334 | =3 [ 225 | a0 | 2aa [1mma | 74 [ s [ 1056 | 65 | o3 | 260 | w0as | &3 | 1148
SDS(R-14-6P—6-18 | 326 | 200 | 200 | 185 | 169 [ 818 | 74 | 6% | 799 | 65 | 93 | oa7 | ™0 | 62 | 1202
SDSIR-1a-6P—621 | 387 | =2 | 200 | 22 | 186 [ oms | 74 | ans | os [ 65 [ o3 | ov | w0 | 62 |12
SDS(R-14-6P62¢ | 387 | 2851 | 225 | a0 [ 255 [ 1154 | 75 | 728 | 1125 | 66 | o4 | 1me | um | 64 | 1364
SDS(RI-1a-6P-8-27 | 418 | @2 | 2% | 3 |30 [ 139 | 76 | saa | a5 | 67 | 95 | 135 | 128 | 65 | 1480
SDS(R-14-6P-8-30° | 449 | 22 | 280 | & |36 [ 1590 77 | 972 | 1520 | 68 | 96 | 1263 | 1480 | 66 | 1608
SDSIR-14-6P-8-3% | ag1 | %12 | 280 | 55 a0 [17a | 78 |wom | ame | o0 | e | sz | 1w | 67 | 1667
SDS(R-148P6-18 | 246 | 16 | 180 | 75 | 63 | 488 | 64 | s | a; | s5s | &3 | #v2 | a4 | 52 [1217
SDS(RI-la-6P-6-21° | 269 | 175 | 1m0 | 1 | 7 sst | 65 | 6m | 5@ | se | ma | e | m3 | s3 | 1256
SDS(R-146P6oe [ 201 | 189 | 200 | 15 [ w2 688 | 66 | 686 | 6m | 58 | @6 [ o7 | m2s | 56 |1
SDSIRI-14-6P=8-27 | 315 | ms5 | 225 | 15 | 139 | 766 | 68 | 686 | 70 | 50 | &7 | @7 | M2 | §7 |13
SDS(R-146P-830° | 336 | 218 | 28 | 185 | 156 [ am | 68 | 7m2 | 240 | 60 | 38 | 203 | w2 | 52 [ 138
SDSIR-14-6P—8-3% | 360 | 234 | 2% | 2 |20 [ 99 | 69 | 728 | 9% | 61 | &9 | 1me | 985 | 5% | 1364
SDRIRI-16-6P-6-18 | a58 | 228 | 228 | 30 [ 248 [ 1240 | 77 | &9 |20 | 68 | @6 [ 1240 | nise | 65 | 1680
SDR(R-16-6P—621° | 505 | 281 | 2% | 5 |35 [1%7 | 78 | w0 | 10| 60 | 97 | 1356 | 1490 | 66 | 1708
SDSIR-16-6P—6-24 | 554 | 25 | 280 | 55 470 [im2 | 80 | wues | ame7 | 70 | 99 | 1sa3 | 17m | 68 | 1983
SDR(R-16-6P627 | 601 | 29 | 315 | ™ [ oo (2132 81 | 1500 |2m8 | 71 | 99 | 1m8 | 29 | 60 |28
SDSIR-16-6P-8-30F | 649 | 323 | 315 | 75 | &7 [2a02 | 81 | 1590 |2a¢9 | 72 | 100 | 1938 | @m0 | 70 | 2978
SDS(R-16-6P—83% | 606 | 396 | 315 | o0 | 860 [ossa | 83 [ 680 | 2ma | 74 | e |2ms | @ | 71 | 28
SDS(R-16-8P—6-18 | 345 | 172 | 200 | 15 [ 110 [ 708 | 69 | %50 | 68 | 60 | 88 | 1m9& | &73 | 57 | 198
SORIR-16-8P—621° | 380 | 189 | 25 | 15 | 136 [ 858 | 60 | 2% | sm | 61 | #0 | 10w | me | sz [ 1s8
SDS(R-16-8P624 | 415 | M7 | 228 | 2 [ 185 [wno | 71 | %02 | 904 | 63 | 91 | 1240 | 974 | 60 | 1680
SDA(R-16-8P-6-2> | 482 | 28 [ 2% [ s |20 [ | 72 {08 | ame | e | o1 [asss | uss | 61 |17
SDS(R-16-8P6-30F | 488 | 243 | 280 | % |35 [1a4 | 73 | u2 | 199 | 65 | 93 | 1468 | 1382 | 62 | 1008
SDS(RI-16-8P-6-3% | 523 | 260 | 280 | &5 | 356 [ 164 | 74 | nee |53 | 65 | 93 | 1sa0 | 1se | 6z | 1980




