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GRAD would like to cooperate with friends home and abroad. Seeking existence from quality from management and development from renovation. Share developed technology with each other.




Brief Introduction Of The Group

Shandong GRAD Group is situated in Dezhou, Shandong. It is a large modern enterprise with the research & development, design, production,
sales, installation and maintenance for central air conditioning products, composite material products and solar energy products. Is is named the pillar
enterprise by China Refrigeration and Air Conditioning Industry Association(CRAA) and is one of the leading enterprises in central air conditioning and
composite material industry.

GRAD Group devotes itself to be a central air conditioning custermization expert around you and provides you a comprehensive energy
solution, GRAD possesses national mechanical and electrical equipment installation Class | qualification and purification equipment installation Class Il
qualification. GRAD has the overall project contacting ability. It has contracted national class and provincial class technology research projects for many
times. The accumulated patents for technological achievements has passed 110 items. There are more than 300 senior engineers available for central air
conditioning design and solution. The 700,000 m*> manufacturing base includes the whole cental air conditioning series: from chiller to terminal products.
The high efficient falling film centrifugal chiller maintains domestic leading position and the large fan wall air handling unit has filled domestic blank and
been listed in the national torch plan. GRAD has the national class air conditioning testing center and has passed CNAS certification. The products quality
can be well guaranteed. At the mean while, GRAD has established more than 30 offices allover China, such as Beijing, Tianjin, Shenyang, Xi'an, Wuhan,
Nanjing, etc. The sales, design, installation and after sales network has covered every corner of China. Moreover, its products have been exported to more
than 40 countries.

Until now, GRAD Group has established five subsidiaries: Sales Engineering Company, Chiller Company, Air-conditioning Company, Composite
Material Company and Wind Power Company. It has already passed ISO 9001 quality management system certification, ISO 14001 environmental
management system certification and OHSAS 18001 occupational health safety management system certification.
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Y astons
(mm)
FBP ) | mm) | (w) | (mh) (kg) (k) (DN) (DN) (DN) | (DN) | (DN) | (DN) Ax Bx H
15| 11 800 0.37 16 770 | 1300 50 50 40 20 20 40 |1000x 1000x 3370
20 | 22 1000 | 0.55 23 820 | 1400 65 65 40 20 20 40 |1200x 1200x 3370
30 3 1200 11 36 1170 | 2140 80 80 40 20 20 40 |1500x 1500x 3470
40 4 1200 1.1 53 1260 | 2610 80 80 40 20 20 40 |1700x 1700x 3470
50 4 1400 15 70 1360 | 2810 | 65x 2 | 65% 2 50 25 25 50 [1900x 1900x 3670
65 | 5.5 1400 2.2 80 1510 | 3220 | 80x 2 | 80x 2 50 25 25 50 [2200x 2200x 3670
80| 75 1600 22 100 | 1620 | 3920 |100x 2| 100x 2 | 50 25 25 50 [2400x 2400x 3870
100| 7.5 2000 g 120 | 1780 | 4690 |100x 2| 100x 2 | 50 32 32 50 [2700x 2700x 3870
125| 11 2200 & 150 2120 | 5720 |100x 2| 100x 2 80 32 32 50 |3000x 3000x 3870
150|7.5x 2/1600x 2| 4 180 | 3400 | 9200 |125x 2| 125x 2 | 80 32 32 50 |4600x 2300x 3870
200 |7.5% 2|2000x 2| 5.5 240 | 3400 | 9200 |125x 2| 125x 2 | 80 40 40 50 [5400x 2700x 3870
250 | 11x 2 |2200% 2| 7.5 280 | 4200 | 11400 | 150x 2| 150x 2 | 80 40 40 50 [6000x 3000x 3870
mm) mm mm

! w wil L L1 H

15 1000 / 1000 / = 500

20 1200 / 1200 / > 500

30 1500 / 1500 / = 500

40 1700 850 1700 850 = 500

50 1900 950 1900 950 2 500

65 2200 1100 2200 1100 > 500

80 2400 1200 2400 1200 > 500

100 2700 1350 2700 1350 > 500

125 3000 1500 3000 1500 > 500

150 4600 1150 2300 1150 > 500

200 5400 1350 2700 1350 > 500

250 6000 1500 3000 1500 > 500

5N E) R =i E H T 5
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mm kg
m3h | W L H KW| mam | W
HBS-20 20 2000 1400 2100 710 1.5 30 0.8 1080 | 1970 DN50 DN20 | DN32
HBS-30 30 2000 1460 2500 800 2.2 30 0.8 1210 | 2290 DN65 DN20 | DN32
HBS-40 40 2300 1900 2700 800 1.5X2 45 1.1 1570 | 3090 DN80 DN50 | DN40
HBS-50 50 2500 1900 2700 800 1.5X2 45 1.1 2076 | 3700 DN100 DN25 DN40
HBS-60 60 2600 2000 2700 800 2.2X2 45 1.1 2600 | 4500 | DN100 | DN25 | DN40
HBS-70 70 2700 2300 2700 1000 | 2.2X2 60 1.5 2800 | 4700 | DN100 | DN25 | DN40
HBS-80 80 3000 2300 2900 1000 3X2 60 1.5 2900 | 4900 DN125 DN25 DN40
HBS-100 100 3000 2600 3300 [1100X2| 5.5X2 84 2.2 3210 | 5900 | DN125 | DN32 | DN50

HBS-125 | 125 3400 | 2800 | 3500 |1200X2| 5.5X2 | 120 2.2 3300 | 6300 | DN150 | DN32 | DN50

HBS-150 150 4500 | 2900 | 3500 [1300X2| 5.5X2 | 160 3.0 4200 | 8500 | DN150 | DN32 | DN50

HBS-200 | 200 5000 | 2900 | 3500 |1200X3| 5.5X3 | 180 4.0 5180 | 10200 [DN125X2| DN40 | DN50

HBS-250 | 250 6600 | 2900 | 3700 |1200X4| 5.5X4 | 230 5.5 7140 | 13630 |DN150X2| DN40 | DN50

HBS-300 | 300 6800 | 3000 | 4100 |[1300X4| 7.5X4 | 230 7.5 8200 | 14600 |DN150X2| DN40 | DN50

HBS-350 | 350 7500 | 3000 | 4500 [1400X4| 7.5X4 | 280 11.0 | 9300 | 16800 [DN200X2| DN40 | DN50

W mm L mm mm
W W1 W2 W3 L L1 H
HBS-20 2000 1000 1400 700 > 500
HBS-30 2000 1000 1460 730 > 500
HBS-40 2300 1150 1900 950 > 500
HBS-50 2500 1250 1900 950 > 500
HBS-60 2600 1300 2000 1000 > 500
HBS-70 2700 1350 2300 1150 > 500
HBS-80 3000 1500 2300 1150 = 500
HBS-100 3000 1500 2600 1300 > 500
HBS-125 3400 1100 1200 2800 1400 = 500
HBS-150 4500 1500 1500 2900 1450 = 500
HBS-200 5000 1600 1800 2900 1450 = 500
HBS-250 6600 1650 1650 1650 2900 1450 > 500
HBS-300 6800 1700 1700 1700 3000 1500 > 500
HBS-350 7500 1875 1875 1875 3000 1500 > 500

Http://www.gradgroup.com
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COOLING TECHNOLOGY INSTITUTE

P. 0. Box 681807, Houston, Texas 77268 e 3845 Cypress Creek Parkway, Ste 420, Houston, Texas 77068
Phone: 281.583.4087 e Fax: 281.537.1721 e email: vmanser@ cti.org e http://www.cti.org

January 10, 2023
(Revision 0)

Shandong Grad Group Co., Ltd.
No.6, Grad Road, Tianqu Industrial Park
Dezhou, Shandong Province, China

Subject: CTI Cooling Tower Certification of Shandong Grad Group Co., Ltd.
FBP Series Induced-draft, Counter-Flow, Closed-Circuit Cooling Tower Line

Greetings:

The Shandong Grad Group Co., Ltd. (GRAD) line of FBP Series induced-draft, counter-
flow, closed-circuit cooling towers, as described in your original application and subsequent
revisions and clarifications through December 28, 2022, has satisfactorily fulfilled the requirements
for certification of thermal performance by the Cooling Technology Institute (CTI), as set forth in
the CTI Certification Standard STD-201(21). A listing of the twelve (12) FBP Series cooling tower
models encompassed by this certification is included with this letter for reference.

The Grad FBP Series cooling towers have been assigned and should begin to use CTI
Certification Validation Number C88B-23R00. You are hereby authorized and encouraged to display
the CTI Certification Logo in all pertinent literature and are required to affix the CTI Certification
Label on all towers comprising the line, as provided in the Certification Standard.

This CTI Certification requires the successful completion of a CTI Annual Reverification
Test on a different model each year to remain in effect in the subsequent year.

Very truly yours,

Michael G. Womack, PE
CTI Thermal Certification Administrator

15 B 101 B P 3 %S ) 5 A 5 5% QD e
The central air conditioning customization expert around you GRAD
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COOLING TECHNOLOGY INSTITUTE

P. 0. Box 681807, Houston, Texas 77268 e 3845 Cypress Creek Parkway, Ste 420, Houston, Texas 77068
Phone: 281.583.4087 e Fax: 281.537.1721 e email: vmanser@ cti.org e http://www.cti.org

Shandong Grad Group Co., Ltd. (GRAD)
Line of FBP Series CTI Certified Cooling Towers

CTI Certification Validation Number C88B-23R00
January 10, 2023 (Revision 0)

FBP-15 FBP-80

FBP-20 FBP-100
FBP-30 FBP-125
FBP-40 FBP-150
FBP-50 FBP-200
FBP-65 FBP-250

Footnotes:

1) Inline, multi-cell configurations of the primary single cell models are included in the
certification with an adjustment of the inlet window height to account for changes in the inlet
due to adjacent cells.

2) Certification includes units with stainless steel tube heat exchangers and water as the process
fluid. Alternate copper tube material is also available and provides an increment in rated
capacity of the models of 3%.

3) Certification includes optional external features that do not affect thermal performance such
as handrail and/or ladder cage.

4) Certification includes galvanized steel plate or stainless steel plate structure materials and
PVC or glass fiber reinforced casing materials.

5) Certified Model Number Example: FBP-100-2

FBP — Line Designation
100  —Model Number
2 —Two inline cells (capacity equals two times one cell rated capacity)

Page 2 of 2

Http://www.gradgroup.com
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STD-201RS Table 3b - Sl Units — Cooling Towers (CT)

3¢ 2N 55

Condition Reference #| 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
WetBulb° C 10 10 10 10 10 13 13 13 13 13 16 16 16 16 16 16 17 18 19 | 20 | 21 | 22 23 | 24 | 25
Range ° C 6 6 6 8 8 6 6 6 8 8 6 6 6 8 8 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
Approach ° C 4 6 7 4 7 4 6 7 4 7 4 6 7 4 7 16 17 18 19 20 | 21 22 | 23 24 | 25
Inlet Water Temperature® C | 20 | 22 | 23 22 | 25 23 | 25 | 26 25 | 28 26 | 28 | 29 28 | 31 16 17 18 19 | 20 21 22 | 23 24 | 25
Outlet Water Temperature © C | 14 16 17 14 17 17 19 20 17 | 20 | 20 | 22 23 | 20 | 23 16 17 18 19 | 20 | 21 | 22 23 | 24 25
in m3/h
FBP-15 38|54|62|32|51|44|62|71|37|59|50|71|82|43|68|55|78|90|47|75|64|090|104| 54| 87
FBP-20 51|72|83|43|68|58|82|95|49| 78| 67| 95|109| 57| 90| 74 |104|120/| 6.2 |10.0| 85 |12.0|139| 7.2 |115
FBP-30 7.7 110.8|125| 6.5 |10.3| 88 |12.3|14.3| 7.4 |118|10.1|142|16.4| 85 |13.6|11.1|15.6|18.0| 9.4 | 149|12.8|18.1|20.9|10.9| 17.3
FBP-40 10.2|14.4|16.6| 86 | 13.7|11.7| 16.5|19.0| 9.9 | 15.7| 13.4|189|21.9|11.3|18.1| 14.7| 20.8| 24.0| 125|19.9| 17.1|24.1| 27.8| 145| 23.1
FBP-50 12.8|18.0| 20.8|10.8| 17.1| 14.6| 20.6| 23.8| 12.3| 19.6| 16.8| 23.6| 27.3| 14.2| 22.6| 18.4| 26.0| 30.1 | 15.6| 24.9| 21.3| 30.1| 34.8| 18.1| 28.9
FBP-65 16.6| 23.4| 27.0| 14.0| 22.3| 19.0| 26.8| 30.9| 16.0| 25.5| 21.8| 30.7| 35.5| 18.4| 29.4| 23.9| 33.8| 39.1| 20.3| 32.3| 27.7| 39.1| 45.2| 23.5| 375
FBP-80 20.5| 28.8| 33.3| 17.3| 27.4| 23.4| 32.9| 38.0| 19.7| 31.4| 26.8| 37.8| 43.7| 22.7| 36.1| 29.5| 41.6| 48.1| 25.0| 39.8| 34.1| 48.2| 55.7| 28.9| 46.2
FBP-100 25.6|36.0| 41.6| 21.6| 34.2| 29.2| 41.2| 47.5| 24.7| 39.2| 33.5| 47.3| 54.6| 28.4| 45.2| 36.8| 52.0| 60.1| 31.2| 49.8| 42.6| 60.2| 69.6 | 36.2| 57.7
FBP-125 32.0| 45.0| 52.0| 27.0| 42.8| 36.5| 51.4| 59.4| 30.8| 49.0| 41.9| 59.1| 68.3| 35.5| 56.5| 46.1|65.0 | 75.1 | 39.0 | 62.2 | 53.3 | 75.2 | 87.0 | 45.2 | 72.1
FBP-150 38.4|54.0|62.4|324|51.4|43.8|61.7|71.3|37.0/58.9|50.3|70.9|82.0|42.6|67.8|55.3|78.0|90.2|46.8|74.6|63.9|90.3|104.4|54.3|86.6
FBP-200 51.2|72.0|83.2|43.2|68.5|584|823|95.1|49.4|78.5|67.0|94.6|109.3|56.7 | 90.3 | 73.7 |104.0/120.2| 62.5 | 99.5 | 85.3 |120.4(139.2| 72.4 |115.4
FBP-250 63.9 | 90.1|104.0| 54.0 | 85.6 | 73.0 {102.9|118.9| 61.7 | 98.1 | 83.8 |118.2|136.6| 70.9 {112.9]| 92.1 |130.0/150.3| 78.1 {124.4|106.6|150.5/174.0| 90.5 |144.3
Condition Reference # | 26 27 28 29 30 31 32 33 34 | 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
WetBulb° C 24 24 24 24 24 27 27 27 27 | 27 29 29 29 29 29 [322(32.2(322|322(322| 21 |2556| 27 28
Range ° C 6 6 6 8 8 6 6 6 8 8 6 6 6 8 8 6 6 6 8 8 5 |556| 5 5
Approach ° C 4 6 7 4 7 4 6 7 4 7 4 6 7 4 7 4 6 7 4 7 6 (389 5 4
Inlet Water Temperature © C | 34 36 37 36 39 37 39 40 39 | 42 39 41 42 41 44 | 422 |44.2 |45.2 | 442 |47.2 | 32 |35.00| 37 37
Outlet Water Temperature ° C | 28 30 31 28 31 31 33 34 31 | 34 33 35 36 33 36 [36.238.2(39.2|36.2(39.2| 27 |29.44| 32 32
in m3/h
FBP-15 74 1105|121| 6.3 |10.1| 8.7 | 122|142 | 74 |11.8 | 9.6 |13.6 |15.7| 82 |13.1 |11.4|16.1 |186 | 9.7 |15.6 |10.2 | 8.2 |11.7 | 10.2
FBP-20 99 (140|162 | 84 |134|115|16.3|189| 9.8 |15.7 |12.8 |18.1 |20.9 |10.9 |17.5|15.2 |21.5|24.8|13.0|20.7 |13.6 |11.0|15.6 | 13.6
FBP-30 149121.0 243|126 |20.2|17.3 245|283 (148|236 |19.2 (27.2 |31.4|16.4|26.2 228 |32.2|37.2|19.5|31.1|205|16.4|23.4|204
FBP-40 19.8128.0 324 |16.8|26.9|23.1|326|37.7|19.7|31.4 |25.6 |36.2 |41.9 |21.9 |34.9 [30.4 |42.9 |49.7 | 26.0 | 415 |27.3|21.9|31.2|27.2
FBP-50 24.8|35.0(40.4|21.1|33.6|289|40.8|47.2|24.6(39.3|32.1|453 |52.4|27.3|43.6|38.0|53.7|62.1|325|51.8|34.1(274|39.0| 34
FBP-65 322|455 |52.6|27.4|43.7|375|53.0|61.3|32.0|51.0 |41.7 |58.9 [68.1 |35.5|56.7 |49.4 |69.8 |80.7 |42.2 |67.4|44.3 |35.6 |50.7 | 44.2
FBP-80 39.6 | 56.0 | 64.7 | 33.7 | 53.8 | 46.2 | 65.3 | 75.5 | 39.3 |62.8 |51.3 | 72.4 |{83.8 |43.7 |69.8 |60.8 |85.9 |99.3 |51.9 |82.9 | 54.6 |43.8 |62.5|54.4
FBP-100 495|699 |80.9|42.1|67.2|57.7|81.6|94.3|49.2|78.5 [64.1 |90.5 |104.7|54.6 | 87.3 | 76.0 |107.3|124.2| 64.9 |103.7| 68.2 | 54.8 | 78.1 | 68
FBP-125 61.9 | 87.4 |101.1| 52.6 | 84.0 | 72.2 |{102.0({117.9| 61.5 | 98.1 | 80.1 |113.2|130.9| 68.3 |109.1| 95.0 [134.2|155.2| 81.1 (129.6| 85.2 | 68.5 | 97.6 | 85
FBP-150 74.3 1104.9|121.3| 63.2 |100.8| 86.6 {122.4|141.5| 73.8 (117.8|96.2 |135.8 (157.1| 82.0 |130.9|114.0|161.0|186.2| 97.4 |155.5|102.3| 82.2 |117.1| 102
FBP-200 99.0 |139.9|161.8| 84.2 |134.4|115.5/163.1|188.7| 98.4 |157.0|128.2|181.1|209.5|109.3|174.5|152.0|214.6 |248.3|129.8|207.3|136.4|109.6|156.1| 136
FBP-250 123.8/174.9|202.2|105.3|168.0|144.4|203.9|235.9|122.9|196.3 |160.3 |226.3 |261.8 |136.6|218.2|190.0 |268.3 |310.4|162.3(259.2|170.5|137.0|195.2| 170
Table 6b. Closed Circuit Coolers(CC) pressure drop, S| Units(Pa)
Product model number | First Flow (water as the process fluid) | Second Flow (water as the process fluid)| Third Flow (water as the process fluid) Min.flow Max_flow
vs [ wea | SEElEm | v | e | Sl | ows | ee | SEElEm ||
FBP-15 2.8 15 60 1 23 9.6 60 1 3.4 216 60 1 1.7 4.0
FBP-20 3.8 20 75 1 3.0 12.8 75 1 4.5 28.8 75 1 2.3 53
FBP-30 57 40 89 1 4.5 25.6 89 1 6.8 57.6 89 1 3.4 7.9
FBP-40 7.6 10 89 1 6.0 6.4 89 1 9.1 14.4 89 1 4.5 10.6
FBP-50 9.4 10 75 2 7.6 6.4 75 2 11.3 14.4 75 2 57 13.2
FBP-65 12.3 10 89 2 9.8 6.4 89 2 14.7 14.4 89 2 7.4 17.2
FBP-80 15.1 10 114 2 12.1 6.4 114 2 18.1 14.4 114 2 9.1 21.2
FBP-100 18.9 15 114 2 15.1 9.6 114 2 22.7 216 114 2 11.3 26.4
FBP-125 23.6 15 114 2 189 9.6 114 2 28.3 216 114 2 14.2 331
FBP-150 28.3 30 140 2 22.7 19.2 140 2 34.0 43.2 140 2 17.0 39.7
FBP-200 37.8 30 140 2 30.2 19.2 140 2 45.3 43.2 140 2 22.7 52.9
FBP-250 47.2 30 165 2 37.8 19.2 165 2 56.7 43.2 165 2 28.3 66.1
506 o == i 5 il & 52 NBER R
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Phone number/ Address

Sales

net

v

SEEAFEL N

010-63331330 010-63331215 15 1 801 802
RighEL

022-28055173 02228055172 2# 2-907
Bl w »

0315-2229927 0315-2229927 206 4 1701
LEDIEL

029-88629529 020-88647844 3 A 910
KENEL

0431-86792567 0431-86792456 1599 1 2 3
LPRAEL

024-23243918/23221618 024-23243908 5-1 A 1203
KEHEL

0411-86896863 0411-86896863 D6 20 201
AL

0371-60178178 0371-60178179 E-1118
B hEL

0536-8653160/8291160 0536-8291160 11 1104
B RHELL »

0532-85849938 0532-88785267 16 185403

\4

L

0531-69954337/88031918 0531-88031918 80-1 5#1 303
I I Ak

0539-2871852 0539-2871852 3 1202
FEANFE S A0 AL

0471-6504381 0471-6504382 55 1901 /2001
ARENEL

0311-89613916 0311-89613919 2 706 707
KEEL

0351-2712522 0351-2712533 215 912
ELEDEL

0551-64262334 0551-64222171 B 510
AR I AL

028-86285041/86285141 028-87619566 799 1 1-27-7 py

| 4

HRNDIEL

027-88613519 027-88613519 A 904
MEAEL

025-86517817 025-86507817 903
BB

0951-6839809 0951-6839809 D 1618
=M HFEL

0931-8376166 0931-8376599 506 302
EWhEL

0871-68123883 0871-68123883 9-1-8A
R RIEA AL

0451-51802227 0451-51802227 1 1502
BYihEL

0316-2609984 0316-5943388 181 2 2 502
BRMEL

0023-67861693 f£H: 023-67861693 52 2 1701
BT HEL

0971-8266658 f£E: 0971-8266658 68 2 2205

SEAFHEL

0991-4327370

20 1 701

i T 158

GRAD
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SHANDONG GRAD GROUP

SR WREEMNTRETVEKHKERKES
THEML . 0534-2730888

L ESH—FRHALL: 400-618-5015

2. 0534-2730800

f£H . 0534-2730777

#R%%. 253000

R4k . Http://www.gradgroup.com

BR%E. grad@gradgroup.com

Add:No.6, Grad Road, Tianqu Industrial Park, Dezhou, Shandong, China
Tel:0086-534-2730888

National service hotline:400-618-5015

T.E:0086-534-2730800

Fax:0086-534-2730777

P.C.:253000

Web:http://en.gradgroup.com

E-mail:grad@gradgroup.com

B 52 5 2B

H1E. 0534-2730845 2730827
f£H . 0534-2730191

k48 international@gradgroup.com

International Trade
Tel:0086-534-2730845 2730827
Fax:0086-534-2730191
Email:international@gradgroup.com

(2015058 ) ARMFIHAANBTTE~RNEFTMEL, BABTBH,



